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Iyrnopuction. a 


wwe 

Our porty, consisting of M. Boppe, five English students, Mr. 
Beckington, an American gentleman interested in forest questions, 
M. Borol, 4 Swiss student, M. Takasima, and the writer, lett Bor- 
deanx oatly on the 26th April, 1886, for Arcachon, We wore ac- 
companied by MM. de Monteil and Moygo, Inspectors, and M. 
Foulon, Assistant Inspector, who were so kind as to conduct us to 
the various points of interest wo had come to study. Leaving the 
train at La Teste, wo spent some time in going over a resin factory 
close to tho railway station ; and then walked two milos across tho 
dunes to Arcachon. After breakfast, we made an excursion to the 
Mouleau block of the forost of La Toste; and passing through st, 
gained the beach, which we followed, in a southerly direction, 
for a considerable distance, until we reached a portion of the dunes, 
where a forest—which had previously been established—was sold 
in 1863 to a private proprictor, THe has neglected to maintain the 
works, and the result is that the forests are being gradually in- 
guifed. Our long walk home over the deep sandy track, in a, , 
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heavy showér of rain, tho last few miles being in almost total dark- 
ness, was the least enjoyable part of the day. : 

Next morning, we travelled some miles by train, and then walked 
into a portion of the forest containing a number of old cluster pines 
(Pinus pinaster), which have been worked for resin for the last 150 
or 200 years, Wo then walked to the village of La Teste, and 
caught the evening omnibus to Arcachon, 

On the 28th, we travelled hy train to Labouheyre, where wo 
were mot by M. Mirch, Assistant Inspector, and M. Lamarquo, 
Garde-Général, The latter gentleman has been employed hero 
since 1850, and has supervised tho fixing and planting of 85 square 
miles of dunos, Accompanied by them, we drove to St. Tululie, 
a distance of 124 miles, stopping on the way to look over a fac- 
tory, established in the forest for the manufacture of oil from sub+ 
substances contained in the pine wood ; we then mounted ponies, 
and rode to the sea-shore, for the purpose of inspecting the works 
that have been there erected to check tho formation of dunes, 
We reached Mimizan, where wo wore to sleep, late in the evening. 

Next day, we rode to another part of the sea coast, to look at 
some works moro recent than those we had previously seen, and 
also to study u locality in which they have been neglected, and 
must now be partially destroyed and afterwards recofstructed, 
We then returned to Mimizan, and drove back to Labouheyre, 
where we visited a fuctory belonging to the railway company, in 
which pine sleepors and telegraph poles are imprognated with sul- 
phate of copper. Tn the evening we took the train for Dax, on the 
banks of the Adour. 

What we saw and learnt while among the duncs will now bo 
briefly treated of under the following heads, viz. -— 


1. Gunenan Dusonrrtion. 

2, Coxsrruorion oy tHe Works, 

3. TREATMENT or Toe CLusten Pine. 
4, Tapprxa For Iestn. 

5. Mayuracrurr or Propuors, 

6, UTItisation or THE Woop. 


Guyrrat Drscrirtioy, 


From the mouth of the Gironde down to Bayonne, a distance ~ 
of some 125 miles, the western portion of the departments of 
Gironde and Landos forms a vast plain, about 18 or 20 miles wide, 
the soil of which is sandy and extremely poor. This tract of moor~ 
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land (landes), which gives its name to the southern of the two 
departments, is inhabited by a population, formerly almost entirely 
pastoral, whose villages are scattered over it, and who cultivate 
seanty crops upon the fields surrounding their dwellings. But 
from time immemorial, and until comparatively recent years, Lhe 
landes havo boon subjected to a never-coasing invasion by sand, 
which, driven over the plain from the sea-shore, in the form of 
moving hills, called dunes, has completely covered a strip of 8 or 
9 miles in width, and would, if unchecked, have ultimately laid 
waste the entire district. Tho aspect of the country, before steps 
wore taken to improve ils condition, must have been uninviting 
in tho oxtreme ; the lande ruse, or barren moorland, stretching to- 
wards the sca, was then bounded hy the dunes Ulanches, or white 
sand-hills, which, rising near the coast to a height of somo 230 feet, 
had already buried below them many a village spice, and their 
irresistible advance seemed to render certain the destruction of 
everything lying in their path. The church of Mimizan has been 
thus partially covered ; and, at a short distance from tho village, 
a mound was pointed out to us, under which lies a buried hamlet. 
Tho villago church of Soule was completely overwhelmed, but 
wag disinterred a few yeurs ago; und M, Lamarque told us that 
ho often*tics his horse’s bridle to the top of a certain church 
stoople ! 

But this state of desolation no longer oxists. The barren moor- 
land is now stocked with a nearly continuous forest of the cluster 
pino (Pinus pinaster), which, covering also the rolling dunes, 
has completely arrested their advance ; and from various elevated 
points which we ascended near the coast, as well as from La True, 
in the forest of La Toste, tho dark green undulating upper eurfaco 
of the pine forest meets the deop blue of the wostern sky, and, look- 
ing landwards, there is nothing elso to be sean, Indeed, throngh- 
out the many miles we travelled by rail, by carringo, or on horse- 
back, through this part of the country, we became positively weary 
of tho monotonous appearance of these trees, They are, noverthe- 
less, undoubtedly the saviours of the land, They not only avert the 
destruction of existing fields and villages, but also profitably oceupy 
vasl areas of sand-hills, and of the low-lying, marshy, and un~ 
healthy ground between them ; and they thus provide employment 
for tho population, who are nearly all engaged, daring the summer 
months, in the collection of resin, and, at othor times, in folling, 
cutting up, and exporting timber, or on other work which the 
foresis offer to them. ‘The'people, however, still keep large flocks 
and herds, the guardians of which are to be seen, mounted on stilts 
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about 3 foot high, driving or following their animals through the 
dense undergrowth of prickly gorse and other shrubs. 

The climate may be described as a mean between that of the 
Parisian and Provengal regions. The annual rainfall, of from 28 
to 82 inches, is well distributed, so that the air seldom becomes 
excessively dry, as it does during the summor on the shures of 
the Mediterranean ; and thus, where the quality of the soil admits 
of it, a fairly varied vegetation is produced. But this condition 
is rarely satisfied, for tho deep soil of tho dunes is excessively 
poor, and the number of species growing on it is extremely limit- 
ed. Very few shells are found on this coast; the soil contains 
but little lime, and not more than from 3 to 6 per cent, of sub- 
stances other than fragments of quartz. It is surprising to note 
what a luxuriant vegetation is produced under such circumstances. 
The cluster pine, which is mixed in places with a few oaks (Q. 
pedunculata), and a small proportion of other species, attains con- 
siderable dimensions ; and there is a dense undergrowth, consist- 
ing of broom, gorse, heather, ferns, and other plants, which com- 
monly flourish on silicious soil, On the old plain of the landea, 
the sand is mixed with a considerable quantity of vegetable débris, 
and contains much iron, an impermeable stratum of ferruginous 
sandstone (alios), mixed wilh more or less organic matter, lying 
ata short distance below the surface. 

The first works were undertaken here, in the year 1789, by M. 
Brémontier, an engineer, whose memory is honoured at Labouh- 
eyro by a bust, mounted on the same pedestal upon which, until 
the days of the Second Empire closed with the disasters of 1871, 
stood the statue of Napoleon III, Zempora mutantur! The Forost 
Department took charge of the operations in 1862, But it is cer- 
tain that the cluster pine either grew spontaneously in this region, 
or had been introduced into it, long before M. Brémontier’s time ; 
for in the old part of the forest of La Teste, near Arcachon, we 
saw trees which must have been 200 years old, and the process 
of extracting resin from which had apparently beon carried on for 
at least 150 years. This pine, which now constitutes the principal 
wealth of the district, is eminently adapted for the use to which it 
has been put ; it grows splendidly on the soil and in the climate of 
the south-west coast, while it possesses a well-developed tap-root 
and strong lateral roots, which send down numerous secondary 
vertical roots to force their way deeply into the soil, thus holding 
it together, and enabling the tree to draw its supply of moisture 
from a great depth ; at the same time the resin which it yields is 
very valuable. Although the cluster pine is found north of the 
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Gironde, it is there much less vigorous and yields less resin 3 while 
in the valley of the Loire it no longer grows spontaneously, and it 
Joses nearly all its yaluablo qualitios. 

A spocial law relating to the dunes was enacted in 1810, its 
principal features being that the State can order the planting up of 
any area which, in the public interest, requires to be so deali with ; 
and that when the land belongs to communes or private proprictors 
who cannot, or do not wish to, undertake the work, the State can 
cxecute it, reimbursing itself, with interest, from the subsequent 
yield of tho forest. As soon as the money has been recovered in 
this manner, the land is restored to the proprietors, who are hound 
to maintain the works in good order, and not to fell trees without 
tho sanction of the Forest Department, 


Consrruction or THE Wonks. 


The dunes’ are formed by the combined action of the wind and 
sea. Each ebb tide leaves a quantity of sand, » portion of which 
dries before it is covered by the next flow; it is then liable to 
he blown away by the wind, The individual sand grains, which 
are not, generally speaking, either sufficiently large to resist the 
force of the strong westerly breezes blowing from tho sea towards 
the low ‘plain which bounds it, nor sufficiently small to be carried 
away in the air in the form of dust, are driven along the surface of 
tho ground, rarely rising to a height of more than 14 or 2 feet, until 
they meet with somo obstacle which arrests their course, and thus 
promotes the formation of a tittle mound, Up this mound succeed~ 
ing sand-grains are propelled, and on reaching its summit they full 
down the sheltered reverse slope at a steep angle. In this manner 
sind-hilla or dunes, rising sometimes to a height of 200 to 250 
fect, are formed, the line of their crests being, generally speaking, 
perpendicular to the direction of the preyaiting winds, that is, in 
the case of the tract between the Gironde and Bayonne, parallel to 
the general line of the sea-shore. This action is nat completely 
vegular. The formation of some of the dunes is commenced close 
to the sea, while others have their origin at some distance from ~ 
it; and fresh importations of sand eithor add to the bulk of those 
already existing, or, being blown through breaks in the chain, pass 
on til] they encounter some other obstacle, But the sand-hills 
themselves are kept moving slowly landwards by the wind, which 
drives the upper layer of sand from the gently-sloping outer faco, 
up to the summit, whence it falls down the steep slope on the land- 
ward side; and this process being continued whenever there is 
enough wind to produce it, the dunes are moved, or rather rolled, 
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inland hy slow degrees. As fresh mounds are formed near the set) 
which are in their turn moved onwards, it follows that, in tho 
course of tima, the whole surfaco of the plain has become cover- 
ed with sand-hills, for a distance of several miles from the coast. 
The rate at which the sand thus advances is very variable. Some- 
times, during many months, thero is no perceptible encroachment, 
while at others the movemont is very rapid, amounting to 60 or 70 
fect in the year ; the average annual rate is said to be about 14 feet. 
But the sand-hills do not move at an uniform rato of speed. 
Some, overtuking those in their front, become merged in thom ; 
while they all undergo changes of height and form, so that the 
whole surface of the country is continually in motion, being turned 
over and over to a great depth, and under these conditions it is 
impossible to grow anything on it, The source of the evil lies at 
tho sea bench, and the first thing to do is, evidently, to stop fresh 
importations of sand. As regards the dunes already formed, it 
will be seen, from what has been said, that the movement, at any 
particular time, is confined to the sand then at the surface ; and if 
this ean be fixed, during the time necessary to enable a crop of 
herbs, shrubs, and young trees to be raised upon it, the movement 
of the entire mass will have been arrested. 

We rode from St. Bulalic, through the forests, to the ebasi near 
Mimizan-les-Bains, where M, Lamarque explained to us that tho 
systein by which this is accomplished consists in promoting tho for- 
mation, by the wind, of an artificial dune, close to the sea, and, geno- 
rally speaking, parallel to the water-line at high tide. ‘This mound. 
absorbs the fresh importations of sand ; and, under its shelter, sow- 
ings are made, which, extending gradually inland in parallel bands, 
fix and consolidate the surface of the naturally-formed sand-hills. 
Tiltimatoly, the artificial dune is itself planted with trees, nnd the evil 
js then cured, for so long a time as caro is taken to maintain the 
works, which are commenced as follows :—At a distance of about 
165 yards from high-water mark, a wattled fence, 40 inches high, 
is erected, the pickets being driven 20 inches into the sand. This 

¢ servos to arrest the sand, which is heaped up on the seaward side, 
a portion of it filtering through tie wattles, After a time, the 
fence is overtopped, and the sand, blown up the outer face, forms 
a steop slope on tho other side. A second wattled fence is then 
erected, about 64 feet behind the first, and the space between the 
two hecomes filled up, a mound rising over it, The sand which 
falls over this obstacle then stands at a high angle against the re~ 
verse side of the second wattle. In the centre of the mound,» 
palisade of planks, also 40 inches above and 20 inches below ground, 
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is erected —the planks, which are of pine sapwood, 7 inches or 8 in« 
ches wide, and 1} inches thick, being placed #ths of an inch apart. 
When the sand drifts up against them, a portion of it falls through 
the intervals, thus affording support on the other side ; and when 
they have become nearly covered, they aro raised about 2 feet ont . 
of the ground by means of a hand-lover and chains. This opera- 
tion, which we saw dono, is repented from time to time, until tho 
barrier has attained a height of about 25 feet, when a third wattle 
fence is constructed, at a distance of from 5 to 64 feet behind the 
inner slope ; and the top of the barrier is strengthened by means 
of a Tine of small fagots formed of pino branches, gorso, and other 
shrubs, which ave half-buried vertically in the sand. The fagota, 
each of which weighs about 45 lbs, are placed at distances of 44 
feet from centre to centre, During the time that elapsea before 
the last fence is overtopped, the paliside is not raised, so that the 
width of the base is increased, and the top becomes broad and 
rounded, When the palisade, which is now moved back a short 
distance, becomes overtopped, it is raised aa before, an additional 
wattle heing placed in rear of the work ; and the building up of 
the mound, by the action of the wind, is continued in this manner, 
until it has attained its maximum height of from 40 to 45 feet, 
when its dreadth is allowed to increase, until it stands on a baso 
about 330 feet broad. The foot of the outer slope is then about 
100 feet distant from high-water mark, the top being at least 165 
feet broad, and the slopes standing at 35 or 40 degrees. This result 
is usually attained in from 15 to 18 years, but the rate of the bar~ 
rier’s growth is by no means regular, Strong and steady west 
winds are the most favourable ; but when the sand is raised by 
squalls, it is sometimes carried inland in considerable quantities. 
The artificial dune must be broad at the top, and its profile must 
be such that the most violent storms do not easily “take hold” of 
it; but if these conditions are fulfilled, its maintenance is easy and 
cheap ; and if the base of the outer slope be kept at the prescribed 
distance from high-water mark, the sea, even if it reaches it dur- 
ing exceptionally bad weather, does the structure but little damage. 
‘The surfues of the mound is consolidated by fagots, 12 to 14 in- 
ches in cireumference, and 14 to 16 inches apart, buried vertically 
to a depth of 16 inches in the sand, and projecting 8 to 16 inches 
above ground, It is also sown with gourbet (Arundo arenaria®), 
about 13 Ibs. of seed being used per acre. This plant, which is a 
kind of grass, with an underground stem and strong interlacing 
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side-roots, has a remarkable power of keeping its head growing’ ~ 


ahove the surface of the rising mound, the particles composing 
which are held firmly together by it. 

The sand subsequently left by the tide, either travels along the 
shore, or is takon up again by the sea and deposited elsewhere. 
An artificial dune, constructed in the manner above described, now 
oxtonds along the coast, for a distance of 125 miles, from the 
Gironde to the Adour. 

As soon as tho farther importation of sand over the country has 
heen arrested hy the palisade, and the covering of the future plan- 
tations has thus been guarded against, the sowing of the ground in 
rear of it is at once undertaken. This is effected in successive 
parallel belts of about 20 yards wide, cammenced at a distance of 
5 yards from the line to which the inner slope of tho duno will at- 
tain when it is completed. By beginning at this peint, and work- 
ing gradually awry from the sea, the plantations are secured 
against injury by sand which has already passed the lino of the 
barrier. If the sowings were begun elsewhere, they would soon be 
covered by tho advance of tho old naturally-formed dunes over 
them. 

The land to be operated upon is roughly levelled, and a mixture, 
consisting of 11 Ibs. of pine seed, 7 lbs. of broom seed, aml 5 Ibs, of 
gourbet per acre, is then sown broadcast, a palisade being erected at 
tho inner limit of the helt, so as to prevent the seed from becoming 
buried under sand carried over it by land breezes ; this structure is 
moved back as the work progresses, so as to serve for the protection 
of other belts, as the sowing of each is in its turn undertaken. The 
sowings are carried on from October to May. The seeds aro 
covered with branches and brushwood, laid like tiles or thatch, 
with their butt-onds towards the sea, and kept down by moans of 
sand thrown upon them. Tho surface is thus temporarily pro- 
tected, until the plants have had time to gruw up and take hold 
of the soil. If the covering of branches is, at any time, disturbed 
by the wind, it must be at once re-adjusted ; and should it be 
found that any damago has been done to the seeds or secdlings, 
the ground must be re-sown and recovered with branches, Tho 
cost of the entire work, including the artificial dune, is said to 
amount to about £8 por acre. We, unfortunately, did not see 
the sowings in progress, but wo saw somo ground that had ro- 
cently been treated in the manner described. 

We visited the artificial dune of St. Rulalie—Mimizan, which is 
now nearly completed, and M. Lamarque explained the systom to 
us. This barrier, commenced eighteen years ago, is now about 40 


A FOREST TOU AMONG THE DUNES OF GASCORY, 9 


feet high, and, all the ground inland having been sown, thero is 
nothing but young pine forest t be seen, as far as the eye can 
reach, What is now required is simply to maintain the artificial 
dune, which is done most scrupulously ; and whenever any move- 
ment of the surface commences, fagots are at once planted, and the 
surface is re-sown and covered. This operation was being carried 
out in places during our visit ; and we were assured that, if such 
precautions were neglected, the entire work would soon he des 
troyed. Wo saw, indeed, two instances where want of propor 
supervision had alrendy produced this result. Tho first of theso 
was a few miles south of Arcachon, where the land was sold, in 
1863, to a private proprietor, who neglected to maintain the artifi- 
cial barrier ; consequently, a “white duno” is now in process 
of formation, and is gradually ingulfing the pino forest established 
behind it. Some endeavours have heen made to arrest the move- 
ment of tho sand by the erection of wattled fences inland ; but 
these are of no avail, and the trees are keing slowly but enrely 
overwhelmed. As we mounted the new dune, from the side of the 
sen, we found the trees more and more deeply buried ; and at its 
summit we actually walked over tho crowns of some which were 
completely covered. On tho land side, the sand falls down ina 
stoep natural slope, at tho foot of which are seon masses of young 
seollings, carpeting the ground between the older parent trees. It 
is said that nothing can be done to remedy this state of affairs, on 
account of the conditions under which the land was sold ; but spo- 
cial legislation seems urgently needed. 

The second instance was scen a little south of the Mimizan 
dune, where, the subordinate in charge having neglected his work, 
tho wind got under the covering of branches, fur a distance of 
sovernl hundred yards inland, and thus cansed the formation of a 
number of large holes or pits with steep sides. If these wero not 
dealt with, the whole forest would soon be destroyed. Mattors have 
already gone too far to admit of mere local troatment ; and the 
only thing to bo dono is to dig up the gourbet and other vegetable 
growth, and allow the artificial dune to be breached, so that the 
holes may be filled up by the agency of the wind thatggflised them. 
But, when doing this, it will bo neeossary to eree 
on the inner side of the damaged surface, so ag. 
from being carried too far inland, A frei 
then deposit itself over tho plantation ; an? 
and the surface has thus been restored, * 
reformed, and the sowings re-made, 
other course is possible. This is r 
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what incessant care and watchfulness are required to carry out an 
undertaking of this kind successfully. 


(To be continued). 


THE INFLUENCE OF FORESTS ON RAINFALL.* 
Translated from the German by B, H. Bapgx-PoWELt, 0.8. 


Ty India generally —that is to say excluding from our view the 
regions of higher elevation in the great mountain ranges,—mois- 
ture is the factor of first rank ainong the climali¢ conditions which 
influence the character of vegetation generally, and in an especial 
mannor that: of the forests, 

This will be readily understood, in a country lying between the 
8° and 35° North Latitnde, and sheltered towards the north by the 
huge barriers of the Himalayan ranges and the Thibetan plateau. 

At an carly period of my experience in the forest districts of 
the Indian Provinces, my attention was directed to the observation 
of the relations existing between the mean annual rainfall and 
the character of the forests. In the year 1872, when on leave 
in Europe, I laid before the Geographical Section of the British 
Association t a map showing four principal zones or regions of 
equal annual rainfall. The data for the preparation of this map 
were but incomplete. They were drawn from various sources, 
principally from James Glaisher’s Essay on the Climate of India 
(1863), which is printed as an Appendix to the “ Report of the 
Royal Commission on the sanitary state of the Army in India.” 
At that time information existed regarding the mean annual rain- 
fall of 160 stations, but theso tables were not critically sifted, not 
(in many cases) altogether reliable. This map was published on 
a reduced scale with an articlo on Ocean Eighways, in October 
1872. The following zones or regions of rainfall wore taken :-— 

1, Two “moist” regions or zones with “abundant” rainfall, 

ie, with 1 mean annual rainfall exceeding 75 inches 
0 millimétres)—(1), the western zone on the west 
the peninsula ; and (2), the north-eastern zone ; 
ludes the coast-districta of Burma, East Bengal 
d extends westward along the outer ranges 
ya in a long narrow strip, as far as the 
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southern slopes of the Daulidhar—an off-shoot of the “ 
North-Wost Himalaya, 82° 15’ North Latitude, 

2. Closely following on these two “moist” zones, comes the 
region of “ moderate rainfall,” with an annual mean be- 
tween 30 and 75 inches (760—1,900 m.m.): nearly half 
of British India belongs to this region. 

8, Two dry zones, or regions of diminished rain supply show 
a mean annual fall between 15 and 30° inches (380— 
760 m.m.). The first (2) is the northern dry zone, a 
crescent-shaped, but not altogother regularly formed, belt 
extending across North-Westorn India: it embraces the 
greater part of Rajputdna, a part of tho Panjab, and a 
small portion of the North-West Provinces, 

The second (6) is the southern dry zone, which includes the 
interior of the peninsula of India, and includes the greater 
part of the Dakhan and of Mysore. 

4. Tho “arid” or almost rainless region, includes Sind, the 
south Panjab and a great part of Rajputdna. In these 
districts the yearly rainfall is very small (on an average 
less than (380 m.m. or) 15 inches), and is both uncertain 
in quautily and irregular in time of falling. 

The béundary lines of these zones were arbitrarily selected 5 
but their definition was at once facilitated and checked by tho 
indications which the vegetation of these different localities af- 
forded. 

In the meanwhile, Mr. Henry F. Blanford had organized the 
Government Meteorological Department, and in tho office of this 
department a revised edition of the rein-map was preparcd and 
published in 1878." This edition was based on the critically ex- 
amined data of 222 stations. Up to the present time the four 
main zones above described have been retained, with the same 
general boundaries as those laid down in 1872. 

A large scale map hy Mr. Blanford, published in 1883, gives a 
more complete represontation of the distribution of rainfall. It 
shows ning zones, and is based on the obsorvations of nearly 1,300 
stations. 

Tho distribution of rainfall over the seasons of the year, in 
different provinces, is illustrated by three instructive maps which 
accompany tho “ Statistical Atlas of India” shown in the Indian 
and Colonial Exhibition of 1886. These exhibit the temperature 
and the rainfall in the hot season (March—May) in the rainy 


* Asan Appendix to J, 8. Gamble’s Manual of Indian Timbors, Calcutta 1881, 


12 THE INFLUENCE OF FORESTS ON RAINFALL. 


season (June—October), and the cold season (November—Fob- 
ruary).* 

For the purpose of comprehending the relations subsisting be- 
twean tho forest and the rainfall, tho fonr zones or regions orig- 
inally adopted (as abovo described) are both woll adapted and 
sufficient. ¢ 

No explanation is needed in remarking that the natural dis- 
tribution of forest trees in India is not solely dependent on the 
greater or less degree of moistness of climate. The teak (Tectona 
grandis) for instance is wanting in forest tracts north of 25° 
North Latitude, because the species will not stand the night frosts 
of the north Tndian cold season, Even though it may be reared 
under garden cultivation as far as the 82° North Latitude, it cannot 
hold its own in the forest against other trees able to hear the 
cold, Sandal wood (Santalum album), the characteristic specios 
of the southern dry zone, is not found in the similar northern 
zone; because there the temperature in winter is too low. On 
the othor hand, species of Acacia and other trees are found in 
the northern zone which do not occur in the southern, Again, 
other species like the sil (Shorea robusta), require special soil 
conditions, and are not found where these are absent, even though 
the climatic conditions may be othorwiso favorable. * 

Morcover, the natural distribution of forest species depends on 
yet other factors, with which the climate and the conditions of the 
soil at the present time, have nothing to do. 

In the eastern moist zone, in Assam, Eastern Bengal and 
Burma, species of the genera oak and pine occur in the hills as 
well as in the plains. But in the forests of the west coast of 
further India (in the western moist zone), both in tho hills and in 
the plains, oats and pines (as well as other genera) are altogether 
wanting ; notwithstanding the fact that the climate closely resem- 
bles that of corresponding localitics in Burma, that the soil-con- 
ditions are similar, and that the forests have many othor specios 
common to both zones. For tho full explanation of theso and 
similar facts, the study of the conditions of the present era is not 
suthicient : we must go back to the development of the plant-world 
in geological ages preceding our own. 

Nevertheless there are very close relations between the character 


* Tho latest collection of observations made regarding tho rainfall in India is 
to be found in [lanford’s Tndian Moteorological Memoirs, Vol. IIL, Part 1, tho 
“Rainfall of India,” Calcutta 1886, with rajufall mapa for the three seasonal divi- 
sions of the year, according to observations up to 1888; and the Report on the 
Moteorology of India in 1884 which carries tho data a year further, 
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of the forest and the amount of annual rainfall in India. Thesé 
relations are best realized and exhibited by following attentively 
the gradual changes which takes place as we pass from the moister 
to the drier districts. 

On the west coast of further India, for instance, the rainfall 
increases notably from north to south, attaining its maximum at 
the 13° North Latitude. 

Let us imagine ourselves to be taking a journoy into the interior, 
and commence by passing through the most densely populated 
part of tho coasi districts, whore the emerald green rice fields 
are sprinkled over with cocoanut palms; we gradnaily ascend, 
as we travel eastwards, to low terrace-cultivation, occupying the 
valleys which branch off continually, ono from the other, and aro 
closed in by wooded hills; ascending slill, we reach oxtonsive 
tracts of luxuriant forest on the ghats. In one part of theso 
forests the troes lose their loaves during the dry scason; and 
here tho teak has its homo, Tho valleys and the western slopes 
of the ghAt mountains, on the othor hand, are clothed with thick 
evergreen forest, consisting of a vast variety of deciduous trecs 
mostly belonging to the familios of tropical vegetation. The trees 
attain not infrequontly, a genoral height of 180—200 fect, and 
the spac8 between the stams is acenpied not only by n denso 
undergrowth, but also by many young trees, the crowns of whoso 
progenitors weave a thick roof of foliage overhead. Tere and 
there through the forest may bo found treo ferns, palms, and 
bamboos, which stamp the forest with a character of its own, 
This dense forest of evergreen deciduous troos is specially char- 
acteristic of tho moist regions of tropical India; it is found to 
oxtend over the ridge of the ghits in a mere strip along tho 
summit of the enstern side, and in sheltered valleys and moist 
alopes. The further we proceed eastward from tho ridge of the 
ghits, the drior becomes the climate, and the character of the 
forest: changes accordingly. ; 

Tho sanatarium of Mahabaleshwar, well known as a hot weather 
resort from Bombay, lies in 18° North Latitude on the ridge of 
the ghits, about 45 miles distant from the sea coast and 5,500 
fest (1,880 metres) above the sea level: Ratnagiri, tho next largo 
station on the coast, has a mean annual rainfall of 104 inches, and 
of this quantity nearly the whole falls in the five months of tho 
south-west monsoon (June to October), When these warm air 
currents, laden with moisture, come in contact with the steep 
western face of the ghfts, they are driven aloft, and tho result 
is a still heavier downpour of rain on the heights, “Mahabalesh- 
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war has (taking the average of 80 years) a rainfall of 260 inchos 
(6,604 m.m.), and of this quantity 256 inches are due to the five’ 
months of the south-west monsoon. But the moist zono does 
not extend far into the interior, From the ridge of the ghfts 
the country falls gradually eastward, towards the platean of the 
Dakhan, which is intersected with lines of hills ; tho bottom of the 
valleys and the plain tracts having a mean elevation of about 1,600 
to 1,700 feet (500 to 600 metrés). Some 10 miles eastward of 
Mahtbleshwar, and at a somewhat lower elevation than this, lies 
Panchgani, with a rainfall of only about 50 inches ; and Poona in 
the Dakhan, at 18° 28’ North Latitude, and 1,840 feot (564 metrés) 
above the sea level, being also 30 miles from the edge of the ghits, 
has a rainfall of not more than 28 inches. As already explained, 
a narrow belt of evergreen forest extends along the crest of the 
ghat mountains. When mountain spurs branch off from the main 
ghits on tho east side, (ie. inland,) the evergreen forest may 
still bo found, but as a narrow strip along the crest of spurs. In 
the valleys the upper part of which (the rainfall being copious) 
is ocoupicd by this evergreen forest, wo find, immediately below, 
forests which in the dry season lose their leaves; and yet it is 
casy in this forest, to distinguish further, an inner and moister belt 
in which there is no teak, and an outer and less moist hnt warmer 
belt in which the teak is in its home. 

Further eastward, in the dry climate of the Dakhan, another 
atyle of vegotation succeeds, in which tho species of the “dry 
zone” prevail, They are not properly speaking forests, but thorny 
thickots, in which of course, when protected, trees grow up. But 
even here the influence of degrees of moisture in the soil can still 
be perceptibly traced. The dry stony hills are sparsely covered 
by a poor thorny scrub of different species from those which are 
found in the moister low lands along the rivers. Here, the well 
know babul (Acacia arabica) is the prevailing tree 5 it is a rather 
handsome and useful tree, widely distributed over almost all India, 
and found also in Africa and Arabia, In the southern dry zone 
this tree grows in the ‘sailaba’ or low lands along rivers, but also 
elsewhere, whore the black soil of the Dakhan, which has great 
water-retaining power, occurs, 

In the Poona district the teak reaches its eastern limit, with a 
mean total rainfall of 30 inches in the year. The dry zone (with 
but little rain) has in this part of India a breadth of only some 
100 miles (160 kilometrés), and to the north-east of the Bhima 
river, in hilly country with a somewhat moister climate, teak is 
again found. 
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It will be readily understood, that these different styles of forest 
pase one into the other by gradual changes, and that no sharp 
line of boundary between tho zones of different degreos of moistnoss 
exists, It is, however, useful to establish such zones, as they much 
facilitate the understanding of the great variety which exists in the 
forest vegetation of India. It has been alrendy mentioned that 
tho white sandal (Santalem album) is very characteristic of the 
southern portion of the southern dry region. It is a small treo, 
the heart-wood of which is highly prized for its fragrance ; while its 
solid, even, texturo well adapts {+ for the purposes of the wood 
carver, The wood is in fact an important article of trade, and is 
exported in considerable quantities to China. 

It is equally instructive to follow the changes that ure obsory- 
ed in passing from the western moist zone tu the “dry region” 
with uncertain rainfall, which includes a very considerable part 
of northern India. On the soa coast, Bombay (18° 54’ North 
Latitude) indicates the northern limit of the western moist zone. 
Farther north, the rainfall rapidly diminishes. Surat has 42 in- 
ches, Broach 40, Kaira 33, and Ahmadabad only 30 inches, But 
the richly wooded valleys at the foot of the ghits, have even hore 
a much moister climate. They are occupied by valuable forost, in 
which the teak still shows rapid growth, and attains a considerable 
size. These are the so-called “ Dangs,” extending to 21° North 
Latitude nearly to the Tapteo river, north-east from Surat. Also 
considerably further to the north a moist climate is met with, at 
some distance from the coast, Kaira (22° 45° North Latitude), 
distant about 30 miles from the const, lies in an open, woodless 
district, and has, as above stated, 83 inches of rain in the year, 
Godhra, 60 miles further erst, and about 400 feet higher than 
Kaira, is surrounded by forest, which has beon carefully preserved 
since 1870, and in the last 16—19 years the rainfall has reached 
44 inches. In this rogion, the ghit-chain is lower, consisting of 
a broad irregular collection of hills, which gradually sinks in eleva- 
tion till it merges in the oxtensive plateau of Malwé. It begins 
about 23 miles east of Godhra. 

Tho district of which Godhra is the enpital, is known by the 
name of “the Pinch Mahals.* In the forest, teak is not very 
common, but the spocios stil! reaches the dimensions attained in 
the Danga. Further north between 24° and 25° teak disappears, 
and with it a number of other trees, which in the moist, and 
moderately moist, zones are the associates of teak, Many of these 
latter species are again found in the forest tracts at the foot of 
the Himalayan range, where there is once moro a moister climate 5 
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and some of these species may he met with almost up to the Indds 
in the latitude of 33° North. The tonk itself, as already statod, has 
its northern limit betwoen tho 24° and 25° North Latitude. 

In the northern “dry” zone, the southern portion of which 
oxtonds from RAjputdna to the 24th parallel of North Latitude, tho 
forest vegetation is sparse and poor. As we pass out of the moist 
tracts that bordor on this dry zone to the south and east, the chango 
is very striking: many species ceaae altogether, while others, which 
in the moist tracts were either wholly wanting or found only occa- 
sionally here and there, become dominant. The country, as might 
he expected under the circumstances, is sparsely wooded, and 
such forest as there is, is naturally more highly valued, than in 
districts better off in thia respect. On this account in this part 
of the dry region we come across the rare spectacle of forests which 
have been protected by the inhabitants themselves, or by their 
chiofs, for centuries past—the object. being sometimes to preserva 
the gamo, sometimes to supply firewood for the larger towns, or 
charcoal for iron-works, and especially to yield a reserve of fodder 
for enttle in years of drought. In many of these forests the 
Anogeiseus pendula is the prevailing tree: it belongs to the order 
Combnetacee, and in January whon the sad ripens, its leavos turn 
red, calling to mind the autumn-tints of northern latitudes. This 
species is also found here and there in the neighbouring tracta of 
the ‘moderate’ zone: it is, however, espocially characteristic of 
the northern dry zone. In the southern dry zono it is not found. 

Tho “arid zone or region,” where rain falls but soldom and with 
great irregularity, sometimes in winter, sometimes in summer? 
is surrounded by the northern “dry region,” horse-shoo-wise, 
Here trees grow only on the sea-coast (viz, a narrow strip of 
mangrove jungle on the lower Indus delta), and in tho noigh- 
hourhood of the river Indus and its tributaries, as far as the mois~ 
ture from the summer overflow, or lateral subsoil percolation 
oxtends. In this tract, the State forests of Sind, dependent: for 
their existenco entirely on the river, cover about 400,000 acres. 
They consist for the most part of the already mentioned babul 
{Acacia arabica). Going from the bank of the Indus through these 
forests towards the east, we soon enter the Indian desert, in which 
groups of trees and bushes can only be found, oasis-like, at rare 
intervals, on the moister spots. Only a few species occur, and 
most of them extend into the northern dry zone, whilo a fow occur 
even inthe southern. To these latter belongs the Capparis aphylla, 
a thorny leafless bush or emall tree, with slender, green, branched, 
twigs, and covered in the hot season with a mass of scarlot (or 
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rather brick-red) flowers, It, like most of the spoctos of the arid | 
zone, is also at home in the deserts of Arabia, Hgypt and Nubia. 
Acacia Senegal, a small, gnarled thorny tree, which in winter is 
covered with delicate (and sweet-scented) spikes of white and 
yollow flowors, is found as far west as tho west coast of Africa 
about Senegal, and in India is confined to the “arid,” and the 
northern “dry,” zones. In its place, the southern dry zone has 
the Acacia latronum, (a tree with strong thorns,—often nearly 3 
inches in length,—white and glossy like ivory,) and Acacia plani- 

~ frons, calted the “umbrella-thorn,” because its crown, consisting 
of a mass of interlaced gnarled branches, thorns, and delicately 
pinnate leaves, grows on the top of the stems in the form of a flat 
dome or umbrella, 

A change in character of the forest vegetation analogous to that 
described, is also observed on passing from the “moist” zone on 
the east and north of India, to the dry region. A long and narrow 
helt of forest is found along the foot of the Himalayas in a climate 
which is much moister than that of the woodless plains of Northern 
India lying in front. In this belt, up to 83° North Latitude, many 
species of tropical India are found, snch aa constitute a consider~ 
ablo portion of the forest in the peninsula and southern India. 
Tf a traveller proceeds from the middle portion of this belt-like 
district southwards, he must first traverse the woodless, Ganges 
valleys or plain,—woodless that is, now after many centuries of 
continued cultivation; but in uneven spots, where the original 
vegetation has escaped untouched, we still find many trees and 
Yushes belonging to a comparatively dry climate. Southward 
again of the Ganges plain, we reach the mountain or hill districts 
of Central India, once more in a moister climate. Here in tho 
less thickly populated tracts aro extensive forests, which in their 
general character hear a considerable resomblance to those of the 
northern forest belt ; although certain species which are not found 
at the foot of the Himalaya,—notably the teak, are here abund- 
ant,—indicating the southorn latitude, 

If again we start from the western portion of the northern for- 
est belt, and proceed in a south-wosterly direction, away from the 
mountains, we come to “tho land of the five rivorz,” the Panjah, 
with a generally much diminished rainfall, and still further south 
to the dosert of Réjputina and Sind. A distance of net more 
than 150 miles separates the forests of Dehra Diin at the foot of 
the Himalaya, (betwoon the Ganges and the Jamna,) from the 
thorn jungle (“rakh” or “bfr”’) of Hissdr near the boundary of 
the Indian desert. 
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“To the Aorth of the, sub-montane forest belt, risoa the vo 


, system of the Himalayati mountains. The exteriot chains of hills, 


with a moist climate, have a rich forest vegetation, which, in the 
higher portions (over 7,000 feet) of the western districts, calls to 
mind that of Europe, But going northwards into the intorior of 
the ranges, and approaching the rainless highlands of Tibet, the 
character of the vogotation—at the same elevation above the sea— 
changes.- Many species, found in the outer ranges with a moist 
climate, disappear, and other species take their placo; and even 
therg the same species still occur, it is with a much slowor growth. 
The deodar (Cedrus Deodara) which in the district about Simla 
(with a moist climato) attains a diameter of 2 foct in 80 years, 


in the dry climate of Kundwar requires 200 years to reach the 


same size. a Z 

The relations betweén forest and rninfall in India are complex, 
but aro also reciprocal, When the Government began same 80 
yenra ago systematically to organize the conservation of the for- 
ests, the first object in view was to secure the continuous and 
permanent supply of the demand for wood and other forest pro~ 
duce, as well as to prevent the erosion of the mountain soil,— 
the washing away in the heavy rains of the loose soil, and the silt- 
ing up of the beds of streams, and to put a stop to destructive 
floods which arose from landslips and other disastors on the moun- 
tain side. 

Ata later period, the Administration learned that, eapecially in 
districts with a dry climate, bat even in moister districts, in ex- 
ceptionally dry seasons, the growth of grass is richer, and more 
productive as a reserve of fodder for cattle, than on the barren 
open plain land. In years of famine and drought, the want of 
fodder and consequent mortality among cattlo, are among the most 
serious calamities ; and on this account the value of a woll ordered 
system of forest conservancy, in such districts and at such crises, 
becomes simply incalculable. : 

That forest conservancy and afforestation, even on a large scale 
however, should have any considerable influence in increasing the 
annual rainfall, is a matter, which up to the most recent times, 
we have hardly dared seriously to hope. 

But it is nevertheless true, that in the last few years facts have 


become known which certainly, 4 far, point to the conclusion that — 


the conservation of forest in several localities has resulted in the 
inerease of the mean annual rainfall. In that part of the Central 
Provinces which lies between the Nerbadda river and the plains 
of Nagpur and Raipur, and including the Satpiira hills, the forest 
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. has been protected for a serios of years, and more particularly, 
*~ it has happened, that a total area of about 600,000 acres has been * 
"successfully protected against the yearly fires during the hot dry 
season. As a result of this protection, many localities once show- = 2 
ing great gape in the forost, and others where large blanks and iy, 
barren strips ocenrred, have now become filled up with a compact ‘ 
forest growth. In respect of those localities, Mr. H. F. Blanford =». ” 
says (page 12 of his Annual Report of the Meteorological Depart- 
ment of India, 1885-86)—we have for the seven stations named = - 
below, complete records of the rainfall from 1865 or 1867 up to”. 
the present time. The comparison of the annual average before ao 
and after 1875 may thus be represented :-— 


Paar ANNUAL AVBRAGE IN " 
oe # , mows, 
f Station. : Difference. 
Before 1875 | After 1878, 
 Badnéx (1867-75), se | 88°88 21 4788 | 8-00" 
i Chhindwara (1865-75), van | 4148 3) ) 48-48 | 7-05 
Beoni, 10.5, oo 52°07 & 5476 [+ 269 ee 
Mandla, (}867-75), vs) a8 T}4 soa 4 ae TF 
urha, doy «| 6451 2) 7165 J+ 714 
Bilgepur (1865-75), ow | 4185 Sl] 6481 [+ 1206 ra 
Raipur (1866-75), we ey BNO SL Saat [4 BAe 
: Annual average, a. | 40°27 6547 | + e280 
7 


40 yours yearly observations at Jabalpur at the northern foot of 
“"@ ~~ tha Sdtptiras, and 87 yoars observations at Nagpur on the south 

~ side, aro allowed a probable error (calculated at a 10 years’ mean) a 

of 5 per cent. If such bo allowed for each of the seven stations 

above tabulated, that would amount to a deduction in the totals, of 

2 or 3 inches. Farther, it appoars from a comparison of the rain- 

: fall figures of all India, that for the 10 years 1876-85, the mean 

>), annual fall was 0°66 inches greater than that observed in the 11 

“." yenrs for 1865-1875. It would also be justifiable to attribute 

about one-half of the differenco (} of 6°20 = 3'10 inches) to purely 

local causes, Mr. Blanford further adds that these results, do not 

‘* of themselves afford a positive proof of the influence of forest con- 

’  gervation ; since it is posrible that the earlier observations aro less 

reliable than the later ones; but he considers that these facts are 

at least to be accepted as acontribution to tho already oxiating 
data which oxist that such an influence may really be exercised. 
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‘fo those conclusions of Mr. Blanford’s 1 would add, that in the 
districts of the Central Provinces, “dahy&” cultivation (the system 
of cultivation by burning the forest), which formerly was tho 
rule throughout these hills, has for tho Inst 60 years, noarly alto- 
gether sensed: and that the operations undertaken to protect 
the forest against tho annual fires in the hot season, were at 
first (in 1864) crowned with success only in a limited area, and 
were gradually extended over the whole area (600,000 acres) up 
to the year 1875. 2 

A much longer sories of observations from a much larger num~ 
ber of stations in this locality, as well as in other parts of India, 
where a regular conservation of the forest to a considerable extent, 
and especially where the annual fires have been continuously kept 
out, will be necessary, before a certain conclusion can be drawn. 
Above al! things must the relations in question be studied and con- 
sidered in connection with the circumstances of each locality. For 
example, it is not clear at the first glance, why (referring to the 
foregoing Table) Seoni and Mandla show a much smaller increase 
than other stations. But so much can nlready he stated, that if 
forest conservancy in the different provinces of the Indian Empire, 
is developed and extended in the way in which it has been bogun, 
it will, in many cases, be the means of considerably alleviating the 
aufforings of the agricultaral population, in years of drought and 
famine. Not only for the forest, but also for the land and its agri- 
gultural produce, ja the rainfall a factor of the greatest importance. 
Notably, the dry regions and the neighbouring tracts of moderate 
rain supply, suffer from time to time by the irregularity or unsea- 
sonableness of the rainfall, or through occasional yonrs of drotght, 
which ocour only too frequently. If even in a slight degree, forest 
conservancy and afforestation on a sufficient scale, could be made 
to influence the rainfall in the way of increase, in unfavourable 
years, the advantage to the land and its people would be incal- 
eulable. ‘ 


INDIAN SEEDS IN NEW ZEALAND. 


On the 19th of February, 1885, 1 sent to New Zealand the follow- 
ing seeds :— 


Bhisham, ++ 140,000 
Wild olive, ... ! 87,000 
Boxwood, ... ate ae ve 71,000 


Chir, on we abe w. 52,000 
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From Deoban were also sent a quantity of deodar seeds, Pinus 
emcelsa, and Abies Smithiana. 

_ A large number of the deciduons trees came up, but if I am 
right they were afterwards killed by frost. 

Of the chir (Pinus longifolia) there are now about 20,000 trees - 
alive, and from 8 to 15 inches high in the mursery (Husenbory). 

Pinus excelsa seeds (without name attached) have done moder~ 
ately well, there being about 2,000 trees of 4 inches height, 

Abies Smithiana not come up, in fact the seeds appear to be Pinus 
ewcelad. 

Cedrue Deodara. None bave come up from both year’s consign- 
ments. The cones last sent appear not to have been fertilized, as 
stated by Professor Kirk, F.L.8, The cones were packed in paper 
and rags, which were quite rotten when the tins were opened. A 
farther. supply of properly fertilizod conos, packed if possible in 
their own needles (leaves), and carefully picked from tho trees, and 
not. collected from those shed on the ground, is desired, and the 
cones should be pulled before too ripe. : 

The plantation is at Auckland, near Wellington, on the North 
Island. 


Dunes Dov. 
Srd December, 1887. } H. Wanra. 


NITROGEN GAS IN SWAMPS. 


Anout fivo miles south-east from Dehra Dun station is a swamp, 
from which a stream issues, and forms one of the numerous sour- 
ces of the Suswa river in the Dehra Din, 

The swamp is lined with forest trecs, amongst which occur 
Quercus incana, and also bushes of wild coffee and numerous 
wild oitrona, From the bottom of the swamp gas bubbles rise here 
and there, and when the mud is disturbed by thrusting a stick 
through it, gas invariably follows, I would long have liked to 
observe and obtain marsh gas, CH, froma swamp, and so I collected 
several glass flasks of this gas. I soon found however that, as on 
many previous occasions, I had again failed to obtain true marsh 
ges. Tho gas would not burn, neither did it maintain combustion. 
T thought it might be carbon-dioxide, but on shaking it with much 
quick-lime there was no ubsorption ; nor did 1 obtein » precipitate 
with dilute lime water. Further, after holding a lute fall of the 
gas mouth downwards, over another bottle with tho mouth upwards, 
and filled with air, no intermixture took plage, The lower bottle 
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‘remained full of air, in which ‘a burning chip of wood continued 
to burn, the upper bottle retained the gas, which extinguished a 
chip of wood instantly. .The gas must therefore be lighter than 
air. These tests, though only made roughly in camp, convinced 
me that the gas rising from the swamp is nitrogen, which might 
contain at the most a mere trace of oxygen, 

It would be interesting if such gases were examined elsewhere, 
and especially a notice of pure marsh gas would be welcome. The 
gag in the Din was obtained in November 1887. 

H.W. 


THE HUMANE SPORTSMAN. 


In looking over a German book of sport, entitled “Das Waid- 
werk,” the following introductory verses attracted my attention, 
and as they express concisely the sentiments of all truo sportsmen, 
I thought they might be welcomed at this season of the year, 
when many “shooters” aro on the loose. I gond the original for 
Your comparison. 


Das lat dog Sayers Bhronschila 
Dase or beachiitxt und hegt sein Wild, 

Waldmiunisch jagt, wie aioh’s gohdrt 
Den Schipfer in Goschdpfe ert ! 


Das Rriegageschoss der Hi fort, 
Die lies sum Wild den Stateestunet 

Drom denk’ bei Deinem tiglich Brod 
Ob auch Dein Wild nicht leidet noth. 


Behit’s vor Mensch und Thier cumal ! 
Verkiirze thm dic Todesqual 1 

Sel auacon raub, doch innen mild, 
Dana bletbet blank Doin Ehren achildt 


The sportsman's only freo from blame 
When he preserves and ahicids the game, 
Declines to slay Ly unfair means 
‘And ever towards mercy leans! 


Hate guides the bullet's Aight in war, 
Let kindness be the sportaman’s law : 

Yor, when you plan the creature's good 
Revere its Maker as you should. 


Protect ’gainst man and animal ! 
Let tho death shot be merciful 1 

‘Thug shall the sportsman’s name remain 
Without a spot, without a stain ! 


Evep Hooxs. | 


FOREST FIRES IN GREEUE. 


A friend who steamed through the Greek Islands in August Inst, 
informs us that he saw forost fires blazing in all directions on the 
hill sides, in the scrub forest which covers them, Marsh in ‘Man 
and Nature’ states that the Mediterranoan regions, onco the most 
fertile in the world, are now in gront moasure reduced to unpro- 
duotive wastes, and no wonder if this barbarism is allowed ! 


My). Notes, QUERIES AND Pxrracts, 


Inrivence or Forzsts on Rarnratt.*—Neatly connected with the 
question just discussed, is that of the influence exerted by forests 
on the rainfall ; a question of the highest economic importance, to 
which renewed attention has recently been drawn by the eminent 
physical geographer, M. Woeikoff. In an instructive paper, ori- 
ginally communicated to Petermann’s Metieilungen,t and sub- 
sequently published in translation in the Quarterly Journal of the 
Royal Meteorological Society, M. Woeikoff appeals emphatically 
to the evidence afforded by the Indian rainfall registers, in sup= 
port of his contention that the action of forests is to increase the 
rainfall of a country. His appeal is directed chiefly to the con- 
trast afforded by the Assam rainfall with that of the Gangetic valley 
plain, in about the same latitude, and the same distance from the 
sea ; and he apparently attributes the great difference displayed by 
these two provinces, wholly or mainly to the fact that, ‘while tho 
former is extensively covered with forest, the latter, up to the 
Terai, is a broad sheet of field cultivation, 

From what has boon said in the forogoing pages, of the geo- 
graphical circumstances affecting rainfall in India, and of the eon- 
ditions prevailing in Assam, it will be obvious that I am far from 
coinciding in sucha view. Without denying or even questioning 
the effect of forests as one element of the result, the conclusion 
thus formulated seems to mo far too sweeping, M. Woeikoff 
considers, and I think rightly, the action of forests in enhancing 
the rainfall to be two-fold, Firstly, they help to store the water by 
protecting the soil and so keep up 2 constant evaporation ; and, 
aecondly, by checking and obstructing the movement of the wind, 
they prevent the evaporated vapour being carried away, and tend 
to produce that calm state of the atmosphero that is favourable to 
ascending currents and local precipitation. But swamps, such as 
occupy large tracts of the Assam valley, and the numerous broad 
river channels that intersect it, must contribute a not unimportant 
quota to the vapour constituent of the local atmosphere ; and the 


* Indian Meteorological Memoizs, Vol, ILL, Part I, The Rainfall of India, By 
H. F. Blanford, Eq., E.RS., Meteorological Reporter to the Govt, of India,” 
+ Op. cit, 1885, 
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comparative stagnation of the air in the Assam valleys, and the 
exclusion of those dry westerly winds, which play so important a 
part in the meteorology of the Gangetic plain, are cortainly due, in 
far larger measure, to the fencing in of the Assam valley by the 
Patkoi, Naga, Khasi, and Garo hills, and, as regards Upper Assam, 
to the interception of westerly currents by the mid-valley obstruc- 
tion of the Mekhir hills, than to any retardation of wind move- 
ment that,can be effected by the forests. Furthermore, the action 
of the surrounding hills, in setting up a diurnal convection of the 
humid atmosphere, and its consoquent dynamic cooling and pre- 
cipitation, an action which also takes place in the much less humid. 
hill tracts of the peninsula, is a very important factor in the causes 
which contribute to produce the heavy spring rainfall of Assam ; 4 
precipitation not very greatly inferior to that of the summer mon- 
soon, The other, or passive, effect of hills in enhancing rainfall, 
viz,, the forced ascent of horizontal air currents, is less important 
in Upper Assam, (the tract more particularly referred to by M. 
Woeikoff,) although exhibited by the southern face of the Khasi 
hills, overlooking Sylhet, in a degrea without parallel elsewhere 
in the world. But to the uther causes, above specified, must ccr- 
tainly he attributed by far the larger part of that prevailing high 
humidity 4nd copious rainfall, which foster the exuberant vegetation 
of the provines, rendering it in the rich variety of its flora and ita 
prolific insect life, comparable with the teeming productiveness of 
the Malay region. 

The difficulty so conspicuously illustrated in the foregoing ex~ 
ample, vt., of disentangling the combined effects of a number of 
causes, all favourablo to increased rainfall or the reverse, is one 
which renders it almost hopeless to soek for decisive evidence of the 
influence of forests, by any comparison of the rainfall of different 
provinces, or of areas sufficiently large to display the contrasted 
effects in a striking and convincing manner, The best, and per- 
haps, only satisfactory kind of evidence, were it obtainable, would 
be the comparison of the rainfall of one and the same tract, (one 
of at least some hundreds of square miles in extent,) for many years ; 
first while covered with forest, and again for many years after 
clearing. It is, however, not until a tract of virgin forest has 
been bronght under the destructive operation of civilizing agencies 
that, as a general rule, any attempt is made to record its rainfall ; 
whon, therefore, the conditions necessary to obtain one term of the 
comparison are rapidly disappearing. The zeversal of this order 
of things, the conversion of bare, or at least partially wasted, tracts 
into protected forest, is one, however, of which India already fur- 
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nishes some examples, and with progress of forest protection may” 
yet furnish more ; and if due advantage be taken of these as they 
Present themselyos, it may yet be possible to obtain rainfall data 
which may afford valuable, and indeed practically conelnsiva, evi- 
dence on the point in question; even if not fulfilling, in all res- 
pects, tho rigorous conditions of the logical method of differences, 

One instance of the kind, on a scale large enongh for all reason- 
able demand, has lately been brought to my notices by Mr. Ribben- 
trop, and bas been quoted in my Report on the Administration of 
the Moteorological Department in 1885-1886 ; and, despite some 
shortcomings in the due verification of the data, shortcomings 
which it is now impossible to mako good, it will probably, in the 
course of some years, as nearly fulfil the conditions of a test case, 
as we aro likely to secure in an experiment of such magnitude, 
In somo respects, indeed, the ciroumstances of this cago are un- 
usually favourable. The vicissitudes of the rainfall of the Central 
Provinces are smaller, proportionally, than thoso of any othor pra- 
vinco of an equally moderate average ; and of the 22 stations, the 
rainfall registers of which will be brought in evidence, not less 
than 10 are regular meteorological observatories, working under 
tha Meteorological Department of the Government of India. 

The region, referred to in the first part of my Memdir on the 
Rainfall of India, as the Central Provinces, South, has been des- 
oribed “as a hilly and jungle-cled country, including some oxtensive 
fertile plains, especially that which surrounds Raipur.” The nor- 
thern portion consists of tho range of broken table-lands and hills, 
here spoken of as the Satpuras, and these are largely clothed with 
forest. According to the most recent report of the Officiating In- 
spector General of Forests, the area of forest in tha Central Pro- 
vinces is estimated at 54,000 square miles, of which about nine 
tenths aro in or to the south of the Satpura range. The aroa of the 
Central Provinces, South, has heen given, at page 12, as 61,000 
Square miles. Hence about fivo-sixths of the wholo are under for- 
est, Now, prior to the year 1875, these forests were systematically 
wasted, by the destructive method of cultivation, practised by the 
hill tribes of Gondwana, as of other wild tracts in India and Bur- 
ma. Tt is known undor various local names, such as kumri, or, in 
the Central Provinces, dé/ya cultivation, and is thus described by 
Dr, Brandis: “A few acres of forest are folled one year, the wood 
is burnt and a crop of grain vaised on the clearing ; the next year 
this is abandoned, a fresh piece of forest is folled elsewhere, a crop 
is raised, and it too is abandoned in its turn; and so on, a fresh 
clearing being made every oar.” 
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Tt will be readily understood how, under such a system, in the 
course of some years, extensive forests may be devastated, even by 
a sparse hill population of nomad habits, And, accordingly, in 
the introduction to the Central Provinces Gazetteer, published 
in 1870, Mr. ©. Grant speaks of tho state of the forests in the 
following terms :— 

«The tree forests of the Central Provinces have, however, been so mach 
exhausted, mainly owing to the destructive déhya system of cultivation 
practised by the hill tribes, that, except in one or two localities, the 
Jabours of the Forest Officers will, for many years, be limited to guard- 
ing against further damage, and thus allowing the forests to recover 
thmeclvos by rest. By far the greater part of the uncultivated lands, 
belonging to Government, are stony wastes, incapable of producing a 
strong atraight growth of timber.” 

In 1875, the suppression of ddéhya cultivation was takon sys- 
tematically in hand ; and in the course of a few years, with such 
succesa, that Mr. Ribbentrop writes in 1886 :— 

“ My attention was directed, during a recent visit to the Central Pro- 
vinces, to the extensive growth of young forests, in areas formerly under 
dumri cultivation, ‘Ten or fifteen yeara ago, such temporary cullivation 
wag practised throughout the country, and thonsands of squara miles 
wore thereby laid barren, year after year, Since then, this mothod of 
cultivation was stopped, and, though a great part of the area affected 
was subject to annual fires, a more or less dense forest growth has 
sprang up. I concluded that this must have had an influence on the 
rainfall, aofficiently appreciable to be gauged by meteorological records, 
‘The resulta, gathered from anch records, are beyond exception, and show 
that, with the excoption of stations situated in the cultivated valley of 
the Norbudda, 9 steady ivcroase of rainfall has taken placo during the 
Jast ten years, and, as might be expected, especially during the last 
period of five years,” 

In dealing with the evidence of the rainfall registers, I shall in 
the first place, compare the averages of the nine or, in some cases, 
ten or eleyen years, ending with 1875, (the year in which the sup 
pression of the déya cultivation was taken in hand,) with those of 
the ton years subsequent, 1876—1885 ; and this I shall do, sopa~ 
rately, for tho stations within the area immodiately affocted by the 
forest preservation, and those at a greater or less distance thore- 
from. These latter are Saugor and Damoh, the forasts near which 
have not been frequented by déAya cultivators, or which are sur- 
rounded by Native States in which no change of system has been 
attempted, viz., Jubbulpore, Narsinghpur, Hoshangabad and Khand- 
wa, in the fertile and highly cultivated valley of the Nerbudda, 
and where the tendency of late years has been towards an extension 
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of permanent oultivation ; and Raipur in the centro of the great 
wheat-growing district of Chattisgarh. 


Comparison of the average rainfull of nine to eleven years of dhya 
cultivation with that of ten years of protected forests. 


A—Is arpnctep anzas, 


Fovesta unprotected.| Forests protected. 

ge OF ee Increase. 
Stations, : 

Period, [NOU Poriog, [Rainfall] Taches. 
Bednar, +) 1868775) 35°88) 1876-83) 4783) 4 8-00 
Chhindwara, v-. | 1865-75, 41-43] 1876—85| 48-48) + 7-05 
Beoni, «. ° «| 1865—75| 52-07| 1876—85| 54-76) 4 2-69 
Mandla, w+ | 1867—75] 53-58] 1876—85| 36-391 4 2-74 
Burha, “= } 1867-75) 64:51] 1876-88! 71-68] 4+ 7-14 
Bildspnr, ... se | 186575] 41-86) 1876-85 54°81] 412-96 
Sambalpar, s+ | 1867—75; 54°80] 1876~85| 67°93] 413-19 
Dhamtari, +. | 1867-75) 48-88, 187685) 40°90 — 1-93 
Bhandéra, 1867—75| 4990! 1876—85| 5779 4 7-89 
1866—75| 41-54] 1876—85) 51°85) 41031 
1866—75| 86-10] 1876—85| 46:63, +10°53 
1867-75] 53°05 187685) 57-48] + 3:53 
1866—75] 47-14, 1876—85) 54-29) 4 7-15 
++ | 1867~75] 44-17] 1876—85| 48-38| 4 4-21 
Mea, ... | 4 681 


— 

B—Iy cnavrecrep arwas. 
ey 
faugor, ... . 1866—75) 55-97) 1876—~85] 40°62) —15°35 


Damoh, ... 1867—75| 54-76| 1876—85/ 46°82| — 7-94 
Jubbulpore, 1866—75) 60-66] 187685, 56-28, — 4-38 
Narsinghpur, 1865—15| 55-46] 1876—85| 50-40) — 5-06 
Hoshangabad, 1866—~75| 47-08| 1876-85] 57-73] 410-65 
Khandwa, 1867—75| 84-74] 1876—83| 35:32| — 1-49 
Raipur, ... +» | 1866—75] 51-50] 1876—85] 54-47| 4. 2-99 


: E Mean, vee | me 294 
The contrast, thus shown, is sufficiontly striking. But, taken 
as they stand, it can hardly be said that the figures do more than 
\ 
N 
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afford a certain presumption in favour of tho viow, that the dif 
ference, shown by the two series of stations, is to be attributed to 
the presorvation of the forests. In the first place, as I shall show 
elsewhere, ihe probable error of a ten years’ average of « station 
in the Central Proyinees is about 5 per cont., and this may be 
either in excess or defect. In the extremo case of the errors being 
in opposite directions in the two decennial periods compared, tho 
greater part of the apparent increase of list A would vanish. And, 
in the second place, the majority of the stations in the second list 
lie to the north of the Satpura range; those of the first list either 
on the range itself or to the south of it ; and as this range about 
coincides with the southern margin of the track, commonly fallow- 
ed by the cyclonic storms of the summer monsoon, the distribution 
of the rainfall might be much affectod by the fact of a series of 
such storma following a more southerly or more northerly path ; 
or by the western branch of the monsoori, which brings nearly the 
whole rainfall to the region south of the Nerbudda valley, being, in 
several years, relatively to its normal average, stronger and more 
rainy than the eastern branch, which contributes to the rainfall 
north of that river, 

But there is another way of dealing with the facts, which will 
not be open to such objection. Any effect, really due to forest 
protection, must necessarily have been progressive. Some few 
years were passed in inducing the jungle tribes to take to settled 
cultivation ; again, the reproduction of the forest growth on the 
tracts, formerly denuded, is a process requiring many years for its 
accomplishment ; and, finally, the protection of the forests from das- 
truction, by annual fires in the dry season, has been steadily ex- 
tended year by year. If then it should appear, on comparing the 
rainfall of the affected tract in successive years, that the increaso 
has been steadily progressive, and, on the whole, in a degree com~ 
mensurate with the average difference of the two decennial periods 
above compared, the probability of such increase having been 
brought about by the protection of tho forests will be enormously 
enhanced. 

The data for this comparison are afforded by the following table, 
which exhibits in the second column the mean rainfall of the four- 
teen stations enumerated in the A list of the previous table in each 
year from 1867 to 1885. The third column gives what may be 
termed progressive averages, Each average is that of five yoars, 
obtained by the formula. 
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wherein a, }, ¢, d, e represent the mean rainfall in any five consee= 
utive years, and o the progressive average for the third year of 
the series. As ‘a standard of comparison, I give, in tho fourth 
column, the average rainfall of the whole Indian area, (with the 
omission of unrepresented tracts,) the data being deduced from the 
table on a subsequent page of this Memoir, and completed from 
the annual reports. The average rainfall is taken ab 42 inches, 
Lastly, the fifth column shows the progressive averages of the rain« 
fall of India computed from column 4, 


Comparative Table of the mean annual rainfall of the forest region in 
the Central Provinces and of Initia generally from 1867 to 1885. 


ee 


Central Provinces, India. 
Year, Re easel Progressive] Annual |Progrossive 

mean, | average. | mean, | avorage, 

Inches, Inches, Inches, Inches, 
1867, oe ii 65:08 |... 448 | 402 
1868, ... de 83°59}... 354] 403 
1869, on 4797 | 4528] 494] 410 
1870, a us & cosa} 4771]; 495] 406 
1871, as wy] S 45:52 | 48-45 42:9 43-0 
1872, ase wf} B | sear] azar] aaa) any 
1878, P| so1s| area! ara aoe 
1874, so4s | 4885) ace] 49-4 
1875, au “| s660| sos] 444] 404 
1876, abe 4252 4958] sp5 | 405 
1877, wn i 250] 5040! sr7 | and 
1878, ‘ae 5247) 5260; 48:3 | 48-3 
1879, a. . 8507 | 5885) 497 | 49:5 
1880, we ~ | B 5183 | S450 404 apa 
1881, we i i 8790 | 5581) 41) 494 
1882, ws. ta 54:22 | 56-52 446 43-0 
1888, 6773 | 5857) 41:9] 48-1 
1884, 6463]... 487] un 
1885, 5743 4341 
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Tho variations exhibited in this table are represented graphically 
in Fig. 1, Plate XIX.* 

Now tho third column of this table shows, not only that the in- 
creased rainfall of the protected forest region has been, on the 
whole, progressive since 1876, (the yoar after protection was sys- 
tematically enforced), but that its progression has been commen- 
strate with the incresse of the decennial average shown in the 
previous table; a very important point. As compared with tho 
general average of the period antecedent to 1875, a rainfall of 48 
inches, in integral figures, had risen to 58 inches in 1883 ; an in- 
crease of more than 20 per cent, Whether this increase will be 
sustained, at its full amount, by tho resulta of future years is, 
however, very questionable. The rainfall of 1884 was extraordi- 
narily high, and whereas, as may be obsorved in the graphic repre- 
sentation of these changes, the rainfall of the Central Provinces 
rises and falls, part paseu with that of the whole of India, ina 
somewhat remarkable degree, (having regard to the comparative 
smallnoss of its area,) tho progressive average rainfall of India, as 
a whole, for 1883, was nearly 3 per cent. above the general average 
between 1867 and 1875. Bint, after making all due allowances, in 
so far as any legitimate conclusion can be drawn from the expe~ 
rience of the Inst 10 years, it would seem that, owing to some local 
cause, the mean rainfall of tho afforested region of tho Central 
Provinces here considered, an area of nearly 50,000 square miles, 
has been incrensed in a very remarkable degree ; and I am unable 
to assign any other probable cause for this than that: of the protec- 
tion and consequent restoration of tho formerly wasted foresta. 

The evidence, thus afforded, in favour of the influence of forests 
on rainfall appears to me to be of considerable weight and im- 
portance ; in virtue both of the magnitude of the area yielding it, 
and tho apparent distinctness of the result, With one exception, 
and one only, it fulfils all the conditions of a rigorous test case. 
The area is one and the same ; the history of the changes to which 
it has been subject are definitely and accurately known ; and, as 
will be shown elsewhere, the rainfall registers, if but few in pro- 

. portion to the area, are sufficient to afford a datum, the probablo 
error of which is small in comparison with the magnitude of the 
effect shown. The only remaining points, to which exception may 
conceivably be taken, are the trustworthiness of the records used, 
and the sufficiency of the poriods compared to yield valid averages. 

On tho first of these points, I can add but little to what has been 
already written in the introduction of this Memoir. Speaking 


* Not reproduced.—[En ]} 
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from recollection, (for I have been unable to obtain the desired 


verification of the fact from officiel records,) I believe that new 
tain-gauges of Glaisher’s pattern, from one of the principal London 
takers, were farnished to all the stations, the registers of which 
are here dealt with, about the year 1867, at all events before 1870 ; 
that is to say, nt or near the beginning of the period for which the 
registers are complete; and there are therefore no grounds for 
suspecting that the increase of the registered rainfall, during the 
Ingt ten years, has been influenced by a change in the instrument 
used. And this is the most important consideration. With res~ 
post to the registering agoney, as far sa I have information, it has 
boon the same throughout. Dr. 8. C. Townshend, who was Sani- 
tary Commissioner of the Central Provinces from 1866 or 1867, | 
and who, in. 1868, established the observatories, which, in 1875, 
were incorporated in the imperial system, took nich personal in- 
terost in all the meteorological work of the province ; and thero is 
no donbt that his action was attended with beneficial results, But 
this change, like that of the instruments, dates from the beginning 
of the period now under consideration, at all events from 7 or B 
years anterior to 1875, 

On the second point, viz., the sufficiency of the periods compared, 
to yield valid averages, I have ascertained that a ten years’ register 
of the Central Provinces stations, Jubbulpore and Nagpore, has 
probable error of 5 per cent. ; viz. in the case of Jubbalpore 2°7 
inches, in that of Nagpore 2°2 inches; and these may be taken as 
fairly illustrative examples of the whole province. These, however, 
are the probable errora of individual stations ; and, as may be 
easily shown, and will be further demonstrated hereafter, the mean 
rainfall of a whole province is much less variable than that of a 
single station ; for, if we take the average of either the first 10 
yenrs or the last 10 years of the figures in the third column of the 
table, on page 40, we have— 

Average of 1867~—1876, 47°45 inches; probable error, 1°56 

ry 99,: 1876—1885, 54-67, »y e122 
which is but little more than half the probable error of either Jab- 
bulpore or Nagpore for an equal period. This is small in eompa- 
rison with the difference of the two averages, viz. 7:22 inches. 
Assuming the extreme case, that tho first average is 1-56 inches 
below the real mean and the second 1:22 inches above it, these 
differences being both due to fortuitous and not steadily progressive - 
causes, thera would still remain 4°44 inches of increase unaccounte 
ed for. This is, perhaps, not such oa to warrant conviction that 


the average rainfall of the Central Provinces south of the Nerbudda _ | on 
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“has really increased by that amount. ; still less does it warrant the 
positive assertion that such increas, assumed as real, is due to the 
preservation of the forests ; but at least, im so far as any inference 
is admissible from such data, the evidence seems to afford much 
support to that view. 

Direct observations of a character, similar to those of Professor 
Ebormeyer in Bavaria, viz. comparative measurements of the rain- 
fall, at pairs of stations near the margin of forests, the one within, 
the other without tho forest, have been carried on in Dehra Din 
and Ajmore, during the last year or two, hy officers of the Forost 
Department. Some of the results of these were given in the 
Administration Report of the Meteorological Department for 1885- 
86, and I have since visited the Dehra Dun stations and some of 
those in Ajmere, In the case of the former, the conditions are 
satisfactory ; in so far, that the forest, on the site of the observa- 
tories, is a vigarous growth of, chiefly, sdl cappico,* with a wall 
defined boundary ; and the observatory stations are, in the one 
caso, well within the forest, in an opening only just large enough 
to prevent the gauge being sheltered, or its contents unduly added 
to by the drip of tho trees; in the other in an opon maidan of 
coarse grass and scrub, with only 2 raro tree here and there. But 
the interval, between the two stations of each pair, is hardly 
enough to show the full influence of the forest in the one case, or 
to exclude it in the other ; and it can only be expected that, under 
such circumstances, any difference depending on that influonca 
will be vory small. 

There are two such pairs within about 6 miles of Dehra Din, on 
tho skirts of the Sivalik forests, the ono at the Ramgarh, the other 
at the Rajah’s forest. In the case of the Ramgarh forost, at whieh 
the observatories have been longest in existence, the two gbserva- 
tories are 750 yards apart, the outer 400 yards from the forest 
boundary, the inner 350 yards from it. At each station, thero are 
two rain-gauges, the one on the ground, the other at a height of 
60 foet ; being perched on tho summit of a seaffold, which raises 
it above the top of the neighbouring trees. The rain-gauges are 


Aa testifying to the importance of this condition, I oxtract the following from a 
Netter lately recived from Sit D. Brandis, for many years Ynspector General of 
Forosts in India :— 

“T would draw yout attention to a point which I used to urge in India whenever 
I wrote on the subject, zis, that forests, in order to exereise an offect [on the 
rainfall], must be dense, and must not consist of n fow busher and trees bere and 
there, Fire protection alone has the effect of making the forest grow up dense, 
‘aud Tam disposed to think that the Iarge extent of fire-protected forest in the Central 
Provinces may, in conrse of tims, affect the rainfall,” 


44 NOTES, QURAIRS AND EXTRACTS. eae 


of Symons’ pattern, 5 inches in diameter, and the measurements 
are all made with the same mensure-glass. The observer has been 
regularly trained in his duties, (which includo keeping four rogistera 
of temperature and humidity, undor corresponding conditions,) 
and his work seems to have been regularly performed. The results 
for the years 1884 and 1885 are givon in the following Table 


18%, 1885, 


Outer | Outer | Inner | Inner | Outer) Outer | Inner | Inner 
Lower. | Higher. Lower. | Jitg 


Teusey, eel en ee oe ee 
rebrasry, es 

March, ¢ 

April se 

Fane, ce 588 

0 ; ; 

Tuly, 26-44 
‘August, ab28 
Boptomber, 18.01 
Octaber, 0.87 
November, = 
December, a 


++ |] 68-20 / 65.66 [71-44 i69:98 | 85-77 [83-38 | 86-08 | 85-88 


The observations at the Rajah’s forest extend over a shorter 
period, Tho stations are less than a milo distant from the former, 
and the arrangements are similar ; the surrounding conditions of 
each of the pair being strongly contrasted. The outer observatory 
is 1,750 feet from the forest boundary, the inner 1,000 feet within 
the forest, which is of the same character as the Ramgarh forost— 
rr 


Onter Onter Inmnet Toor 
Lower, | Higher. | Lower, | Higher. 


March 1885, on ? Oat 027 0-23 
April ‘ a 006 o82] o42} 086 
May ” oo 469 436 3-99 404 
June ” 10°47 1007 11:70 11°42 
July ” 9°81 947 10°63 9°88 
August ” AT5O 46:99 45°87 45:87 
September ,, 243 2°40 246 Q4t 
October " " +. . “ ” 

November ,, - oo oe oe “ 

December a 3-40 843 | 554 345 


Tota, .. | 7e36?| 77:25) 75:88 | 77-66 
a 
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In this caso, while, in most months, the rainfall at the inner sta~ 
tion is approciably higher than at tho outer station, as is shown 
both by the elevated and ground level gauges, this gross excess ap- 
pears to have been nearly neutralized by falls in May and August, 
which were in excess at the outer station, The result of the evi- 
dence is therefore doubtful. But, in the case of the Ramgarh sta- 
tion, there doos appear to be a decided balance of rainfall in favour 
of the inner station. 

Ido not give the results of the Ajmere observations, because, 
the difference of tho conditions, within and without the boundary 
of the forest, a3 far as I have soen them depends, much more on the 
form and slope of the ground, than on the density of tho forest 
growth ; and I do not think the comparative observations have 
much bearing on the question at issue. 

There remains one case which, although dependent on purely 
artificial conditions, might yet afford evidence of some weight in 
connection with the present subject, could we only bo sure that 
the observations had boon taken with the care and precaution, 
indispensable to any valid comparison.* In the very heart of the 
plain between the Ravi and the Jhelum, (two of the five rivers of 
the Punjab,) and about 50 miles to the south of Lahore, a vigorous 
forest has heen established by planting, and irrigating the planted 
land from the Bari Doab Canal. Tht forest area covers 814 square 
miles, end has now been established 20 years.t Outside tho forest 
and to the east and south-east, aro lands which are cultivated, also 


* For the following information I am indebted to Colonel Home, HB, late 
Secretary to the Punjab Government in the Irrigation Department of the Public 
Works, and now Secretary to the Govermment of India:— Two ganges aro placed 
aide by side ; the receivers aro 4% fect above the groand, One is an ordinary tobe 
gauge ; measnrements made with a graduated rod, The other a Watson's continuous 
self-regiatoring gauge, which is taken to pieces, cleaned and readjusted on Iet April 
yomly, ‘The bearings of the genge ara allvar plated copper tubes, and, with very 
ordinary care in adjustment, they register very correctly, Instructions about regis~ 
tering rainfall aro vory distinct, and I believe they are obeyed,” 

+ Mr, H.C. Ill, Conservator of Forests in the Punjab, writes —“ Changa Manga 
fea compact block of 20,242 acres, of which 8,809 are wooded with planted sinen 
(Dalbergia Sisaoe). ‘Tho remainder ia under ordinary scrub, The age of the plan- 
tation dates back to 1866-67 ; but little was done for 8 years, and the ago of the 
forest may be taken as 16 years, The trees (excepting those in the enval avenue, 
averaging 63 feet,) of our best compartments average 60, 61, and 88 feet in height, 
‘and all compartments have an average of 40 of mora, 

"The watering of the forest begina in April and goes on more or [oss till Sep- 
tember. Very little of it ever gets a second watering in the year; but that given is 
good sonker of 8 or 4 feet depth of water, ‘The ground to the east and south, 
excopt where two rahhe are touched, ts all under cultivation and irrigated, Trviga« 
tion mostly from June to April,” 
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with irrigation from tho canal ; and on the margin of this tract, 4 
miles from the forest, is the small civil station, Chunian, Since 
1864, a rainfall register has boon kept regularly at Vahn, (within 
tho forest, 4 mile distant from the nearest forest boundary,) and 
63 miles north of Chunian ; and also at Chunian ; and since 1870, 
a third register has been kept at Bhambeh, a station on the Bari 
Doab Canal, in a position very similar to Chunian, but 18 miles 
to the north-east of the forest boundary, and 19 miles north-east 
from Changa Manga or Vahn. 

The reinfall chart of the Punjab shows that, in this part of the 

province, there is a steady incroase of rainfall in a north-cast direc- 
tion, or from Chunian to Bhamboh ; steady, that is to say, apart 
from tho influonce of puroly local conditions ; and, therefure, were 
the whole surface of the tract such as it is immediately around 
Chunian and Bhamboh, it might be anticipated that the mean 
rainfall of any intermediate station should be intermediate between 
those of Chunian and Bhambeh, in inverse proportion to their 
respective distances. The mean rainfall of Bhambeh, deduced 
from 17 years’ registers, is 17:27 inches ; that of Chunian, deduced 
from the same period, is 14-05 inches. If then Vabn, which is 
19 miles from the former and 64 miles from the latter station, had 
@ rainfall intermediate between the above amounts, in inverse 
proportion to the distancos of the two stations, the average of the 
samo 17 years would be 14-85 inches. It is actually 15-76 inches, 
or nearly 1 inch above, the computed proportion. 

I am far from considering this result as conclusive on the point 
at issue, In some years, the deviation from the mean proportions 
is very large; and on the average of the last three years, which, 
in this part of the Punjab, have been characterized with a remark- 
ably low rainfall, the Vabn rainfall has been almost oxactly in the 
inverse ratio of the relative distances of the two outer stations, 
Still, the evidence, so far, favours the idea, that the forest increases 
the rainfall. 

The general conclusion to be drawn from the facts set forth in 
the foregoing pages is that, while no instance cited fulfils the re- 
quirements of scientific proof, the tendency of the evidence they 
afford is uniformly favourablo to the idea that the presence of forest 
increases the rainfall, 

The evidence is of three kinds, First, we have that of a large 
province, some five-sixths of which haye always been a forest wilder- 
ness ; but in which, for the first 10 years of the poriod of regis- 
tration, the forest growth was greatly devastated, partly by déhya 
cultivation, which completely destroyed tho forest for the time 
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being, whorever it was carried on; and partly by annual forest 
fires, which destroyed the undergrowth and injured the largor 
trees. For tho noxt 10 years, these destructive operations were 
suppressed, and tho visible result is a forest growth, of such vigour 
and luxuriance, as to attract the attention of the Inspector General, 
when on his tour of inspection, to the question of its probable 
effect on tho rainfall. During these Inst 10 years, the rainfall of 
the province has progressively increased, until it would appear to 
amount to 20 per cont. more than the average of tho first 10 
years. 

The second instance is that of two pairs of comparative ob- 
servatories, ostablished on the Ebermeyer plan, in near proximity 
to each other, on the boundary of a protected forest ; one of each 
pair being within, the other without the forest on open ground, 
Notwithstanding their proximity, in most months, the outer obser- 
vatories show a slight excesa over the inner. At each observatory 
there are two gauges, one at 60 feet above the ground, the other 
on the ground ; and both afford consistent resulis. In the caso 
of one pair of observatories, the total of 18 months’ registers 
shows an excess in the inner high-level gauge of 4 per cent., in 
the lower of 2 per cent. In the case of the other pair, the repis~ 
ters of 12 months only show an inappreciable net djfferenco of the 
totals, although in most months the forest gauges show a slightly 
enhanced fall, 

Lastly, we have the case of' a forest, artificially produced by 
irrigation, (during the two driest months of the year,) in a re~ 
gion, so dry, that cultivation is rendered possible only by irri- 
gation. Seventeen years’ registers, at a station within the forest, 
show an excess of 6 per cont. over the probable rainfall of that 
station, as computed from the registers of two stations, one of 
which is 4 miles, the other 18 miles, distant from the forest, and 
both on the borders of the cultivation, al 

The evidence is then, in kind, not rigorously conclusive ; and it 
must be admitted that in no case has it been guarded by those specia, 
precautions which are demanded by strict scientific enquiry, 
I have no reason to believe that i is not as trustworthy ser= 
vations made under the general suporvision of intellifont and 
educated men usually are; and such as it is, it tends to support 
and confirm the conclusions drawn & priori fro 
considerations. It justifies, I think, at lerat, the view I have 
already expressed cleewhere, viz., that I can no longer regard the 
long suspected influence of fotosts on Tainfall as a question of 
equally balanced probabilities. : : 


im general physical «*’ 
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e 
Farry-Rines—A mushroom spore may be stipposed to start its 
growth in or beneath the dung of cattle, or a bird, on poor soil ; 
the first crop of mushrooms, produced from the mycelium to which 
the spore gave riso, exhausts the soil of available carbon, nitrogen, 
phosphorus, potash and other substances, storing all it can get in its 
own substance, 

The mycelium extends cenérifugally “ into fresh fields and pas- 
tures new,” and the next crop of mushrooms arises at a distanco 
from the centre; and so the growth proceeds. The grassos, 
among the roots of which this extension is going on, now avail 
themselves of tho rich manure afforded by the decomposition of 
tho older mycelium, and a struggle for existenes is set up which 
results in the victory of the coarsest and rankest-growing species. 
These in their turn exhaust tho available supply, and if out it is 
removed in their substance : no wonder, then, that the inner parts 
of the area’ are poor, and support little or no herbage. 

A fungus-spore starts its mycelium among tho roots of tho 
grasses, and the hyphe obtain a hold on some root-hairs and 
fibrils ; the mycelium thus parasitic on the roots reacts in a sti- 
mulating manner on the latter, and wo haye a symbiotic relation- 
ship established between the fungus and the host. The conso- 
quence is that both flourish, and become rampant. It may be that 
only some grasses are thus stimulated, or even attacked, and this 
will affect their struggle for existence, and result in the selection 
of a few coarse forms. In time the hyphae or the roots get the 
upper hand, end this is oxpressed in the survival of the grass, or 
its decay ; in some cases it is clear that hyphss are living at the 
expense of dead and dying roots,—WNature. 
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A FOREST TOUR AMONG THE DUNES OF 
GASCONY, 


(Concluded from page 10). 
Teearment oF tae Cruerm Ping. 


On our way from Bordeaux to Arcachon, we loft the train at La 
Teste, and walked across the dunes to our hotel. The forest which 
consisis of pine, unmixed with other species, is felled, in some 
blocks at 60 years, and in others at 72 years of age; but oaks 
(Q. pedunculata and Q. Toca) are now being planted among the 
ines, 
‘ ‘Aftor breakfast, we visited tho Montean block, sttuated at a dise 
tance of three or four miles, in a southerly direction, from Arcachon. 
Here we fuund that, as elsewhere, the forest had been naturally 


’ regenerated with groat success, there being a dense crop of young 


trees, 10 years old, and from 15 to 20 feot high, upon the ground. 
M. Boppe explained the system of treatment adopted for the 
cluster pine forests of this region, The tree hes special require- 
ments in the way of soil and climate ; it will not grow upon lime- 
stone, and cannot stand cold, down to one or two degreos abova 
zero (Fahrenheit), if prolonged for more than a weck ; neither can 
it be grown profitably for resin, at any great distance from the soa. 
Tt is most important, in the case of this, as of other species, that, 
hefore the treo is introduced into any locality, a careful study 
should he made, in order to decide whether tha conditions are such 
ag will ensure success ; and a forcible argnment against the use of 


“new species in extensive afforestation works is, that these condi~ 


tiond may not be fully known at the time. For instance, the 
‘cluster pine was largely planted in the Sologue and in Normandy 
me a 
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between tho yenrs 1830 and 1880; but during the unusually cold 
winter of 1879-80, nearly the whole of those forests, covering in 
the Sologno alone an arca of over 300 square miles, were com- 
pletely killed aff. 

Tho cluster pine sceds abundantly nearly every year, and its 
regeneration by natural moans is easy to effect, As we had pre~ 
viously noticed in the Maures, we found that, wherever a seed-fell- 
ing had been made, there was almost invariably a plontiful crop of 
scedlings on the ground; so that, if those could be protected 
against fires and grazing, the remainder of the trees might be 
removed, without fear of failuro to obtain a fully stocked forest. 
Tho pino has long thin necdles, giving vory light shado, and tho 
trees will not stand boing grown close together ; those only which 
are sufficiently far apart, vigorous, and have a well-developed 
erown yield resin in large quantities. Thinnings are commenced 
when the young troos are from 6 to 8 yoars old, and are repeatod 
every 5 or 6 years. When the forest is 20 years of age, thero 
should be from 250 to 280 stems por acre; but at 30 years, 
not more than from 100 to 120 of these should remain, the num- 
her being finally reduced to from 60 to 80, when, at the age of 
70 or 80 yoars, regeneration fellings are commenced. With this 
number on the ground, the upper or cone-bearing branches are 
free, but not the lower onos; these latter should be allowed to 
touch, so that the natural pruning of the lowest of them may be 
effected. In order that the extraction of resin may be successfully 
earried on, it is necessary that the trees should have clean stems, 
free of dead branches, up to 2 height of some 16 feet; and to 
ensure this it is usual, as an additional precaution, to pruno away 
the lower branches, at the time that the first thinnings are made, 
that is, when tho forest is not more than from 6 to 8 years old ; 
but this has to be done carefully, avoiding the removal of too 
many leaves at a time, as othorwise the growth of the young trees 
would be checked. 

The light cover of the pine does not afford sufficient shade to 
keep down the undergrowth of grass, gorse, heather, broom, ferns, 
and other plants, which spring up in dense masses as the thinnings 
progress, These shrubs and herbs are much valued for litter and 
manure ; and it is customary to export them, with the dead pine 
leaves, for these uses, This of course prevents the accumulation 


of yogetable mould ; but it is said that tho practice is useful to © 


some extent, in that, when they have been removed, the resin col~ 
Jectors can move about the forest freely, and the risk from fires is 
dindnished, It would, however, be much more advantageous if an 


ne 


4 FOREST TOUR AMONG THE DUNES OF GASCONY. 51 


undergrowth of oak (Q, pedunculata) could be established instead 
of these shrubs. M. Boppe suggested that oaks should bo planted 
when the pines are 10 or 12 years old, at which age they have 
usually suppressed tho shrubs that grow up with them ; but M, de 
Monteil would prefer to put them in at the time of tho seed-felling, 
and keop them from being choked by clearing round them. How. 
ever this point may be decided, the introduction of the oak beneath 
tho pino could not fail to be of great value as a protection to the 
soil. 

The enomies of the forests ave our old acquaintances the graziers 
and the fires; tho former, mounted on their tall stilts, driving 
thoir flocks wherover grass is to ho found,—that is to say, where ~ 
tho young scedlings are growing. It is ssid that article 67 of tha 
Forest Code (which provides that grazing rights can only bo 
exercised in those blocks which aro declared out of danger by tho 
Forest Department) cannot be brought into force here, which 
seems a great pity. Fires cause very great damago; for, not only 
is the undergrowth of shrubs, and the mass of dead leaves and 
needies on the ground, extremely inflammable, but the pino trees 
themselves are so also. Conflagrations aro sometimes caused in- 
tentionally by the shepherds, who desire to extend the area of their 
grazing grounds; but they are also frequently due to accidents, 
and it is said that they are sometimes caused by sparks from rail. 
way engines. When they occur, they aro most destructive in 
their effects. In passing along the railway, at a distance of a fow 
miles from Arcachon, we saw a large tract which was completely 
bare, the’ entire forest having been burnt off it. Unfortunatel 
there is no special legislation hero, such as oxists in-the Maures 
and Esterel ; and nothing can be done but to-éut fire-lines from 
30 to 70 fect wide, round, and at regular intervals throngh, the 
forest, so ns to divido it into blocks of 250 acres cach, These 
lines serve as roads, and as starting points for the counter-fires, 
which aro lighted, when occasion requires it, in order to prevent 
the spreading of the flames. On each side of the fire-lines, as well 
as a along tho main roads and railways, the undergrowth is care- 
fully burnt off, so as to diminish the chance of accidents ; and, 
every third year, the lines themselves are dug up, and all roots are 
extracted. This work, which is usually performed by women, 
whom wo saw using a tool something like a large Indian hoe, 
costs about 54, per acro of firc-linc. Tho trecs are sometimes 
attacked by a species of fungus; and it is customary to dig 
trenches round thoso which show signs of this malady, in order 
to provent its spreading further. 
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* While we were inspecting the old portion of tho forost of La 
Tests, near Arcachon, to which allusion has previously been made, 
the Professor explained to us that resin is oxtracted from the trees, 
eithor in large quantities, su uy lo kill them in four or five years 
(Gemmage & mort = Tapping to death), or in comparatively emall 
quantities, so as not to causo their death (Gemmage & vie), The 
first of these methods is adopted in all thinnings of trees aged 
25 years and upwards, and also in the seed-flling as well as in 
the final folling. Tho operation is commenced five years before 
the trees are to be ent down, and is continued for four years, the 
troes being removod during the fifth year. Tho aim is to take 
all the rosin that tho tree ean give, loaving it exhausted at tho ond 
of tho fourth year ; and to effect this, many cuts or wounds aro 
made at tho same time, their number depending on the size of the 
tree. Sometimes there are three or four ; but, in the case of largo 
trees, there may be as many as ten or a dozen, and sometimes even 
more, Ono rosult of this treatment is to cause on abundant 
growth of seed ; and this fact has great importanco when tho last 
representatives of the crop are about to be removed, for it ensures 
the springing up of a full crop of seedlings, The offect is similar 
to that produced on fruit trees, by injyries inflicted on the branch- 
¢8, roots, or bark, with a viow to obtain an increased erop of fruit. 
Trees which show signs of failing from any cause, commence to 
produce their successors. 

The second method, under which the life of the tree is to be 
preserved, is practised only on thogo which have been selected 

_-~taform part of the final crop (arbres de place). They aro not 
tapped wifi thoy have a girth of from 44 to 48 inches, which 
is usually attained’ when they aro from 30 to 40 years old; it is 
considered risky to take resin from them at a younger ago. At 
first, only one out is opened, and it continues to run for five 
years, when another, on the opposite side of the tree, is com- 
menced. Then, half way between these two, a third and a fourth 
cut are opened in succession, and so on ; if two cuts are opened at 
the same time, they should be at different levels, but the number 
should never exceed two, 

The above is tho improved system now in vogue. But in form- 
er years it was not the custom to tap trees to death, and the for- 
est wo visited was particularly interesting, as enabling us to see ~ 
what the effects of the old practice were. Here we saw some 
trees of great ago, showing as many as thirty-six wounds, and 
douhtless there wero many more, the traces of which we could not 
detect, Such troos are probably at least from 150 to 200 years 
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old, They present a most remarkable appearance ; the lower 15 
feet of the stom being swelled out into a sort of botile-shapo, and 
consisting, in some instances, of vertically detached fragments, 
through the interstices of which, light, entering on tho opposite 
sido of the treo, can be perceived. This bundlo of sticks looks 
as if it would give way under the burden of the mighty crown 
which it contrives to support. M. Boppo had, however, some- 
thing moro important than this to call our attention to, viz., the 
effect on the forest of this method of treatment, which, of course, 
since tho tapping of every tree is continued until it dics, at a 
moro or less advanced age, is almost exactly analagous to the 
solection method (jardinage). tere then was an excellent op- 
portunity to observe the effects of this manner of treating a spe- 
cies, which, like the cluster pine, has light cover. We certainly 
saw a number of trees of all ages and sizos, some of them from 90 
to 100 feot high, and 12 to 13 feet in girth; but the ground 
was extromoly badly stocked, much of it being completely bare. . 
When a high forest is stocked with species of heavy cover, if is 
“easy to keop troos of all ages growing togethor, for tho shade of 
the taller unes does not interfere with the healthy growth of those 
standing below them. But in the casd of trees of light cover, 
‘ib is impossible té mainidm, by this system, anything but an ox- 
tremely thin erop, for the young tréas cannot live under tho shado 
of the older ones. For such species, the replar system, with the 
age-classes grouped together, is the only ono that 720 be suecess~ 
fully employed. 

On our way from Areachon to Labouheyre, we passed 
somo private forests, in which wo saw a large number of kilns in 
which pine wood was being ‘purnt-inte charcoal; and we also in- 
speoted some ground which had, four years ago, been sown with a 
mixture of pine and broom, in lines 5 fect apart. Tho young crop 
appeared to be in a flourishing condition. Near the forest house, 
wo saw some plantations of cork oak (Q. occidentalis) and also 
of Quercus pedunculata, Some tea seed had boon sown as an ex~ 
poriment, but there docs not appear to be much chance of its 
succeeding. 


Tarprxa For Resry. 


The cluster pino has large and abundant resin canals, the con- 
tents of which circulate much moro frecly in the sap-wood than 
in the heart-wood. In order to tap the tree, a ent, commonced 
near its base, is carried gradually upwards, to a height of about 
19} feot, bus more rarely to 15 or 16 feet, and the resin, flowing 


ae 
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therefrom, is collected in 


ots and rem i 
sitio ee pe removed to the factory. This 


described more in detail. Towards the 
outer bark is removed, by means 
from the place whore tho cut is to 


latter end of February, the ary 
of a special tool (barrasquite), 


he made, up to a point some 4 inches higher than it will extend 
during the coming season. The bark is taken off a surface widor 
by about 1 inch than the cut is to be, the object being, not 
only to prevent fragments of falling bark from becoming mixed 
with tho resin, but also to save the sharp edge of tho tool with 
which the cut is subsequently to be mado and renewed. Early in 
March, the tree is again visited, and a wound of concave shape, 
about 4 inches wide, 2 or 3 inches high, and less than j4-inch 
deap, is made in the sap wood, near the ground, with a peculiarly~ 
shaped axe (abehotte). Below this, a small curved zinc plate is 
driven into tho bark ; this acts as a lip, to guide the flowing resin 
into the earthen pot placed below it. The wound runs frooly 
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for from five to eight days, when the upper portion of it is re- 
newed, by taking off a thin chip with the abchotte, and it is thus 
slightly heightened. This operation is repeated some forty times 
during the soason, which extends to the 15th Octobor, and, by this 
time, the cut has attained a height of 22 inches. The semi-solid 
resin (gallipot), of which the quantity is very small undor this 
system, is scraped off, by the hand of the workman, from time to 
tima; and, at the close of the seazon, the more hardened resin 
(barras) is removed with the Larrasguite, and carried to the resor- 
voir, At the beginning of the socond season, the bark having 
been removed as before, the zine plate is driven in at tho top of 
the old wound, and the pot, supported below by a nail driven 
into the treo, is placed immediately under it. Tho collection is 


then continued ; but when there are irregularities in the stem, or * 


when it does not stand perpendicularly, chips of wood, driven into 
the bark, and ingeniously arranged, guide the resin in the dosired 
direction. ‘The cut is increased in height by 30 inches during the 
second year’s work, and by « similar amount during each of the 
third and fourth years ; but during the fifth and last yoar the 
height is increased by 40 inches. The cut haying now attained a 
total height of 12 feot 8 inches, is abandoned, and a new one is 
commenced. When tho tree is to be “ tapped to death,” the cut is 
made to attain its total height in four instead of in five years. 
Tho pot, which is sometimes closed with a little wooden cover, so 
as to reduce evaporation, is, when full, emptied into a wooden 
bucket, in which the resin is carried to a reservoir in tho forest, 
whence it is subsequently conveyed to the factory in barrels, each 
holding 520 lbs. When the cut has risen in height, so that the 
workman, standing on the ground, cannot reach it with tho abchotte, 
he provides himself with a sort of ladder, consisting of a notchod 
pine pole, 15 feet long, which he places against the tree, and on 
which he mounts to the required height. When the pot is too 
high to be reached from the ground, it is removed by means of a 
sliding staff, which can be extended to a length of 11 foot, and is 
furnished with a pair of metal arms to grasp the pot ; but somo- 
times a sharp, broad-bladed, hook-like tool, something like the 
barrasquite, is fixed to the sliding staff, in addition to the motal 
arms, and, with the aid of this instrument, tho cuts are renewed by 
‘ the workman, while standing on the ground, without,his being 
obliged to carry and mount a ladder. The method above described, 
which bears the name of its originator, M. Hughes, was explained 
to us in detail, the whole operation being carried out in our pre- 
sence, It has this great advantage, that the resin is not mixed 


56 A FOREST TOUR AMONG THE nUNES OF Gascon?” 


with any large amount of foreign ‘substances, and that, a8 it runs 
down the length of a single year’s ent only, the loss by evaporation 
is loss than formerly, when it was collected in a hole at the foot 
of tho tree. The collection, which ia usnally done by contract, ean 
also be much better carried out and supervised under the new 
method. T¢ ia said that a man and his wife can look after from 
2,500 to 3,000 trees a year. 

It is very difficult to give figures accurately representing the 
annual yicld of those forosts in crade resin ; but the amount is put 
down at from 200 to 400 Ibs. por acre, the price obtained at the 
factory being from 14s. 6d. to 16s. 6d. per 100 Ibs. It is also 
slated (hat u tree, tapped so ag not to cause ita death, yields, 
annually, from 64 to 10 Ibs. of resin, a very large one having been 
known to give about 16 Ibs. Some figures relating to last season’s 
sales, in the Gartey and Pilat blocks of the forest of La Testo, may 
prove of interest. ‘Tho right to tap and fell, within five years, 
7,528 trees, aged from 60 to 80 years, and constituting tho final 
felling on an area of 118 acres, was sold for £1,592. This gives 
nearly £13 10s, per acre, and a little more than 4s. 22. per tree. 
The yield was estimated to be 245,055 cubic feet of timber, 125,158 
cubic feet (stacked) of firewood, and 2,082 ewts. of crude turpen- 
tine. It must not be forgotten that the above is the revenuc for 
the last five years only ; previously to this, thinnings have been 
disposed of, and the trees now sold have been tapped since they 
were about 30 years old. ‘ 


Manveacturs or Resty. 


When travelling from Bordeaux to Arcachon, we left the railway 
at La Testo, to visit a resin factory close to the station. 

The ernde resin, brought to the factory in casks, is, notwith- 
standing the precautions taken, found to be mixed with e certain 
quantity of foreign substances, such as carth, chips, bark, leaves, 
insects, &c. After adding’ about 20 per cent. of solidified resin 
(barras), scraped from the cuts, it is heated moderately in an open 
caldron, 80 as to bring it into a Hquid state, when the heavier im- 
purities sink to the bottom, and the lighter ones rise to the surface, 
The liquified resin, thus obtained, consists of two distinct substan- 
ces, viz, colophany, which is solid at the ordinary temperature of 


the air, aud spirit of turpentine, which is liquid and volatile, and * 


some of which is lost if the caldron is over-heated. These two 
substances are sepurated by distillation in the following manner :— 
Tho liquid resin is allowed to run through a strainer into a retort, 
a small quantity of water being introduced at the same time, The 
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rising steam carrios tho spirit of turpontino with it, and both are, 
aftor passing through a refrigerator, caught, in a liquid form, in a 
trough placed to teceive thom; the spirit, being lighter than the 
water, lies over it, and is oasily drawn off, The colophany is thon 
ullowed tu run out of the retort, and passing through a sieve, is 
caught in a vat below. Thenco it is poured into flat metal dishes, 
and allowed to harden in the sun, under which process tho finor 
qualities acquire a delicate amber colour. Thoro are several classes 
of this substance, distinguished chiefly by their colour, which is a 
guido to their degree of purity, and theso are known by various 
names, and have difforent commercial values. The impure rosidne 
loft in the caldron is distilled separately, and yields rosin and pitch. 
The raw resin, collected from tho treas in the autumn, is harder 
and less valuable than that obtained during tho spring and summor. 

We wero told that, at this factory, 25 barrels (each containing 
520 Ibs.) of raw resin aro distilled por diem in summer, and 16 in 
winter. The spirit of turpentine sells for 24s, per 100 lbs., and 
the colophany for 9s. per 100 Ibs. ; but the puror kinds, for the 
manufacture of which only the most liquid portions of the raw 
resin are put into the caldron, fetch from 13s. 6d. to 14s. 6d., tho 
price of the finest quality, known as Venice turpentino, rising to 
£4 10s. per 100 lbs, Comparatively small quantities only of tho 
finor substances are manufactured, 
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Tho effect of tapping the pine is to canso a flow of rosin towards 
the lower portion of the stem, which thus becomes charged with 
that substance, and is rendered harder and moro durable than tho 
upper part of the treo. Tho rosinous wood is used for various 
purposes: very largely for railway sleopers, when it is injected 


_ with creosote or sulphate of copper. Wo visited a factory at 


Labouhoyre, in which tho latter substance is used for injocting 
sleepers and telegraph posts; and the superintendent assured us 
that, for pine wood, it is much superior to creosote, We saw 
many thousands of injected pine sleepers at this and other railway 
stations, and were informed that they are largely employed on the 
Vines, Planks and scantlings, of which a large stock was lying at 
Labouheyre, are sent for salo to Paris; while poles, extracted 
during thinnings, are weed as telograph posts and mine-props, 
Last year, when we were in the Cevennos, wo found that mine- 
props from the Landes wore employed there. Charcoal is also 


made in some forests. *, 
r 
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On our way from Labouheyre to St. Eulalic, we visited an cs 
tublishment for tho manufacturo of pinoleum, or pine-oil, which is 
used as a preservative for wood, and also, when prepared in a 
special manner, for burning in lamps, as a snbstitute for kerosine. 
‘The machinery was not working, and we were unable to study 
the details of the system ; but the light givon by the oil, which is 
used to a considerable extent in that part of the country, and pos- 
sesses the great advantage of not boing oxplosive, is very good. 


CHAPTER IL. i 


FORESTS ON THE ADOUR, NEAR DAX. 


Tho morning aftor our arrival nt Dax, M. Delassasseyno, tho 
Inspector, and M. Tellier, Garde-Géndral, took us to sco some 
cork-oaks, which aro grown, at short distance from tho town, 
like apple trees in an English orchard. Quercus occidentalis is 
almost identical in appearance with the cork trees we saw in Pro- 
vence ; but its fruit ripens in two years, instead of ono, as is tho 
case with Q. Suber. The trocs, which stand isolated from ono an~ 
other, and are much branched at about 7 fect from tho ground, 
are visited once in every 8 to 14 years, when the cork is re- 
moved from the entire stem; an average sized tree then yiclds 
about 22 square feot of cork sheets, which represent a net reventio 
of about ten-pence a yoar. It is said that where Q. occidentalis 
occurs mixed with Pinus Pinaster, it has a tendency to drive tho 
latter out of the field. 

We spent the afternoon in inspecting the corhmunal oak (Q. 
peduneulata) fovesta of Tilhieu, situated on the right bank of the 
Adour, a fow miles aboye Dax; they aro inundated, two or throo 
times a year, to a depth of 12 or 14 feot, or even more. Tho part 
of the forest that we entered first consists of oak unmixed with 
other species, The trees aro 40 yenrs old, and about 50 feet high ; 
they are to be felled at the age of 120 years, We remarked at 
once that they had an unhealthy appearanee. They were much 
branched, and had crooked stems, covered with twigs (branch~ 
es gourmandes) and lichen up to “ high-water mark.” Many of the 
largor branches were dead, while the stems were, in numerous 
instances, split by the action of frost; and it was evident that 
they required the protection of a lower staga of forest growth, 
which would remedy many of the existing defects. There were 
no seedlings on the ground, which was covered, in places, with 
ferns, brambles, a little gorse, and “ butchers’ broom” (2uscus 
aculeatus), me forest is heavily grazed over by cows and bullocks, 
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which, however, do comparatively little harm, because the inunda- 
tions, which leave « deposit of fresh soil behind them, provent the 
ground from becoming hardened by the animals’ fect. M. Boppo 
remarked that natural regeneration is here vory easy to obtain, for 
tho oak gives seed every year, @ plentiful crop occurring every 
second year ; and the soil boing extremely fertile, growth is rapid. 
But tho old difficulty of treating a specios of light cover as a pure 
forest has to be encountered ; if the trees stand too thickly to- 
gether, they grow up tall and thin, and many branches dio ; while, 
if heavy thinnings aro mado, after considerable intervals of timo, 
there is a large development of twigs on the stems. The treatment 
of such a forest is a very delicate operation, requiring much skill ; 
and the only way to achieve success, is to make light thinnings 
frequently. If this bo not done, the forest will, in all probability, 
bo ruined. If it were possible to introdnoé a mixturo of hornbeam, 
which, unfortunately, does not succeed hero, this tree would serve 
to protect both the ground ani the stems of the oaks, without in- 
torforing with their crowns; and heavier thinnings, which would 
havo a very favourable effect, could then be made. Thero are no 
harmful insects in this forest, probably owing to the periodical in- 
undation of the ground. 

Passing on, wo traversed 2 younger portion of forest, where tho 
oak is mixed with a few elms and maples (Acer campestris) ; and, 
leaving this, wo onterod a block in which tho final follings had 
beén mado from two te five years previously. Here the rapid 
growth of the young trees was vory remarkable, those five years 
old having a hoight of 6 or 7 feet, The ground was densely cover- 
od, not only by young oaks, but also by 2 mass of tangled shrubs 
aud brambles, which spring up immediately after tho final folling 
has boon made ; through those, the young oaks manage to force 
their way in two years, and, ultimately, they suppress thom entire- 
ly. In this climato, oaks are not injured nor checkod by spring 
frosts, which occur so froquently, and do so much damage, further 
north. 

‘Wo now ontored tho oldest part of the forest, aged from 120 to 
150 years, which has been subjected to uncontrolled selection foll- 
ings, and has, at the same time, beon grazed ovor, chiefly by pige 
and geese, which eat enormous quantities of acorns, as well as 
Ly othor animals, Consequently, instead of finding trees of alb 
ages on the ground, we saw a somowhat thin crop of old trees of 
great girth, which are branched and heavy topped without boing 


“tall, and aro covered, in many instances, with climbing ferns, 


of, apparently, ono of the species commonly found on the lower 
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slopes of the north-western Himalaya, Under these large trees, 
arc soon dongo thickots of bushes, between which the animala 
&raze ; there aro also a fow young oaks, of stunted and unhealthy 
appearance, but not completely killed out by the cover, ns they 
probably would havo been, under similar circumstances, in a moro 
northerly latitude. For hero the light is more intense, and thoy 
are, on this account, enabled to maintain themselves under cover 
of tho larger trees; but they cannot grow up, so that they do 
littlo or nothing towards the ostablishment of a regular grada- 
tion of age-classes. In fact the selection method cannot be suc« 
cossfully applied in the caso of a pure forest composed of specios 
of light covor, even when there is no grazing ; but whon, as in 
this instance, animals are freely admitted, tho systom fails com 
plotely, If this portion of the forest wero naw to bo morcly closod 
against grazing a largo increase in the number of stunted young 
oaks would undoubtedly follow ; and somo of these would push 
their way upwards, in the moro open places, but there would never 
be a properly constituted crop of sound and well-shaped trees of 
all ages on tho ground. 

But, fortunately, an effective remody for this state of things can 
onsily be applied. In order to get a complote crop of young 
soodlings, grazing must be entirely stopped, and the denso under- 
growth of shrubs must bo cleared, This latter process is found to 
act like a soed-folling, as it results in a marvellously denso growth 
of seedlings, which, a year or two after the bushes have been cut 
down, aro suflicienily established to permit of the old crop being 
remoyed ; and tho forost is then completely regenerated. 

We subsequently passed through parts of the forest where no 
grazing had beon permitted for the last 8 or 10 years; but tho 
bushes had not been ent away, neither had the old trees been 
removed. Here wo saw a splendid crop of young seedlings in tho 
more open places, and a quantity of suppressed growth among tho 
bushes ; all that was wanted was to complete the operation in the 
manner described. When this has boen done, the secdlings and 
bnsh-coppice will grow up together ; but, as has been previously 
mentioned, the oaks will soofi push their way through tha latter, 
and ultimately kill it out. There aro here about 7,500 acres of 
this sort of forest, all of which will, in due course, be subjected to 
the kind of treatment above indicated, 

Woe returned home through a block which is heavily grazed 
over, but contains some magnificent old trees of the most picturesque 
appenranco, the offoct boing equal to the most beautiful parts of 
Fontuinobleau, 


f ! 
i 
A FOREST TOUR AMONG THB DUNES OF Gascony. 61 


CHAPTER III. 
TORRENTS NEAR BARREGES IN ‘THE PYRENEES, 


“From Dax, wo travelled hy tail to Pan, where wo spent a few 

hours, and visited the splendid public gardens, which contain beech 

- trees almost as tall as those at Villars-Cotterets. Thence we wont 
by Tarbes and Lourdes, and on a branch line running up one of 
the valleys of the Pyrenoes, to the terminus, which is on one of 
the roads passing through tho mountains into Spain. Some pic- 
turesque but dirty Spanish peasants, homeward bound, were among 
those who left tho station with us at Piorrefitte, whence we drove 
to Barréges. 

The drive was lovely ; the snow-capped granite peaks ovorlook 
tho stream, which has cut its way into the schist, and rons in its 
narrow hed between almost perpendicular sides, often of great 
depth. Barrdges, which is at an altitudo of 4,200 feet, is a sani- 
tarium for soldiers, its baths haying the reputation of being pe= 
culiarly efficacious in the healing of wounds. 

After broakfust, wo started to inspect tho torrent of Rioulet, on 
the left sido of the valley, The hills are here, generally speaking, 
composed of firm strata, not liable te bo washed down, and thus to 
causa disasters so sorious as those which occur in the Southern 
Alps. But large avalanches aro of frequent occurrenco, and oc- 
casion much loss of life and property, Ata short distance abovo 
Barrdgos, our attention was called to a large mage of snow, which, 
during the month of April last, fell into the valley, and completely 
locked it up. On the opposite side, works aro in progress, with 
a view to clothe with forest tho hill-sides above the cultivation and 
villages, and by this means to reduce the danger from avalanches. 

We were now in a communal beech forest, which has a thin 
crop of old trees, with vory good naturally-sown young growth on 
tho ground ; but thero were many windfalls. We entered a nur- 
sory, whero young beech trees are raised for filling up places in 
which the young crop is incomplete ; and wo then descended to 
inspoct the largo weir (arrage), which forms part of a system of 
‘works constructed in order to reduce the slope of tho torrent bed. 

On ono side of the main valley, the strata are exceptionally 
loose, and the water, cutting its way into them, causes tho sides to 
fall in ; thus, not only is an ever-increasing area of the hill-sides 
themselves ruined, but much damage is done in the lower part of 
the valley by the rush of water, and the deposit of silt carried 
down by it. This is an example, on a small scale, of what occurs, 
with such disastrous results, in the Southern Alps. The system 
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adopted for tho treatment of this evil may be briefly doscribod as 
consisting of series of obstacles, erected in the bottom of the ra~ 
vino, and behind which the rocks, gravel, and mud, brought down 
by tho water, are retained. The slope of the bed being thus re- 
dueod, while, ub tho same timo, it is raisod, and consequently 
widened, by these deposits, tho unstablo sides receive support ; and . 
when they have been sufficiontly consolidated, they aro planted up. 
In this manner, the forces of nature are directed and employed by 
man, to restore the damage they caused when uncontrolled ; much 
in the samo way 3 they aro in the treatment of the dunos, des- 

~ ertbed a fow pagos back. The weir wo inspected is constructed of 
masonry, and has a total height of 65 feet, including 20 feet of 
foundations. It is one of those made when works of this nature 
were undertaken for tho first time in 1862; and it was in the 
nature of an experiment. It is now seon that its design is faulty 
in many ways, and it cannot bo takon asa model of what such 
constructions should bo.* « 

On aseonding to a higher level, we looked across the main valley, 
and noticed a good many torrents, in process of formation, on the 
opposito sido, 2 mile or so below Barréges, ‘The general appear- 
ance of the country led us to suppose that tho bottom of tho main 
valley was once filled hy a glacial bed, through which the presont 
stream has forced its way ; and tho secondary torrents, now cutting 
through tho unstable sides, must bo dealt with at once, before they 
go too far. It is the intention of the Government to buy the land 
with this object. We next entered a plantation of Pin & crochet 
(Pinus moniana, Miller) and Pin noir (Pinus Laricio, Poir), plant- 
cd in clumps. Many of these are dying off, and M. Luze, the In- 
spector who accompanied us, fecls considerable anxiety regarding 
thoir future. Lt seams probable that the trees, having got into an 
unhealthy condition, have beon attacked by a fungus, and, subsc- 
quently, by tho inseets which we found in many of thoso wo 
examined. With regard to tho system of planting in clumps, it is 
snid that the plants impede ono another’s growth, and that it is 
much hotter to put them in singly, Those plantations extend up 
to an altitudo of 7,250 foot, larch being used above 6,500 foot. The 
plants are grown in temporary nurseries, which alono are suitable 
for mountainous regions, not only on account of the difficulty 
of carrying the plants over long distances, but also because tho 
young seodlings should always be grown at the same level, and as 


* On a future occasion the writer hopes to give a more complete account of the 
syorks nndertaken in the Southora Alps, which aro much moro extensive and interest 


ing than those near Burrages. 
1 


' 
PRODUCTION OF RESINS AND TURTENTINES IN INDIA, 63 


nearly as possiblo under the gamo conditions in which thoy will 
find themselves when they havo been put out. Before tarning 
homowards, wo had an excellent view of tho snow-capped peaks, 
inelnding the Pic du Midi de Bigorre (9,440 feot), which was close 
to us. 

‘Wo returned home by tho valley of the Pontif torrent, which is 
ina bad state, but has not yot been taken in hand. This gavo us 
an excellent opportunity of studying tho condition in which theso 
torrents are found, before works to regulato them haye boon under- 
taken. 

Returning next day to Toulouse, we noticed that tho lowor spurs - 
of tho Pyrences, which aro woll wooded, aro, goncrally sponking, 
covored with a simple coppico of heoch, cut in vertical strips, 
This tends to the formation of torrent bes, which indeod appeared 
to be commoneing in many places, Thence wo travollod direct to 
Nancy, where wo arrived on the 6th of May. 


SOME FACTS REGARDING THE PRODUCTION OF 
RESINS AND TURPENTINES IN INDIA. 


Since 1881 the question of creating a domand in England for In- 
dian resins and turpentines hag heon before tho Government of 
India, and in this connection some valuable preliminary informa- 
tion has heen collected, which we will attempt to bring to a focus 
here. : 

Of all our conifors those which are likely to yield resin in suffi- 
ciontly romunerative quantity are Pinus Khasya, Merkusti and 
longifolia, and perhaps also P. exeelsa, 


Pinus Khasya. 


Tho resin of the Khasya pino is believed to he the most valuable 
in India, ond has atiracted the special attention of Sir Josoph 
Tlooker. Forests of this tree aro estimated to cover about 270 
square miles, of which 230 are in Assam, the remaindor being in 
Burma. Of the area comprised in Assam, only 83 square miles 
aro at the disposal of Government, tho rest being in private hands 
and regularly subject to jhooming, and, therefore, mostly too © 
young at present to be in a condition to yield. The small area in 
Burma can, however, it is confidently believed, be Jargely oxtend- 
ed and improved, nothing but fire-conservancy being required to 
transform the hill sides into pure pino forests. But the pine lo- 
calities are in both provinces far removed from markets, and are 
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a0 little accessible, that the cost of 100 lbs. of crude turpontino de« 
livered at Caleutta and Moulmoin would, under prosent conditions, 
bo Rs, 82 and 36 respectively. 

In Assam the rosin is collected in an impure state from cuts mado 
in tress, and also in a cloan condition by heating chips of thickly 
rosin-impregnated wood in inverted earthen pots, and roceiving 
the liquid resin that runs out into smallor pots placed below. 
For this Intter process the wood of standing trees is made abnor- 
mally resinous by cutting a long blaze into the trunk about 1 foot 
wide and 4 feot long, tho trees being cut down for use at the end 
of 12 months. A good deal of resin oxudes from tho blaze, and 
this constant outflow of resin in ono direction oxcites an unusu- 
ally copivus secretion of it in the trunk, the wood cells of which 
thus become thickly enerusted with it. The resin that runs out is 
not allowed to go to waste, but is collected in a sort of hollow- 
bottomed niche eut into tho trunk at tho Jower extremity of tho 
blaze. Mr. Mann estimates that under tho system just described a 
full grown tree will yield 68 Ibs. of crude resin, The resin-en- 
crusted wood of irees so treated contains 16 por cent. of its total 
weight of crude resin. Chips of this wood are regularly sold in tho 
Shillong bazar for the purpose of lighting fires. It is obvious 
that only trees of a certain size can ho so troated with any profit, 
their minimum ago being estimated by Mr. Mann at 50 yoars, 

Tn Burma the Khasya pine is never tapped for rosin, Tho wood 
ia used for torches by the villagers in tho neighbourhood of tho 
pine forests. An 

Professor Armstrong, F.R.S., Secretary of the Chemical Socie- 
ty, who has mado an ospecial study of resins and oloo-resins, wroto 
as follows in 1881, regarding tho crude turpentino of this pino :— 

“Tt consists of a sold resin similar to colophony, and of a liquid ‘tur- 
pentine oil.’ The latter is remarkably pure and free from smell, and 
ought, I should say, to be very valuable for purposes for which tho 
French and American oils are used, * * * Neither French nor 
American oil, especially the Intter, ara homogeneous, but this Pinus 
Khasyanea oil, 0 far as I can judge from the examination of the emall 
quantity at my command, is almost a puro substance,” 


A barrelfull of the crude resin was depatched to Profossor 
Armstrong in 1881, after he wrote tho above note; but no further 
communication has yet been received from him. 


Pinus Merkusii. 


\ 


i ‘ | 
This pino is found only in Burma, where it covers about 50 
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square miles in the Thaungyin valley in the Tenasserim Circle, 
These forests are much more accessible than the Khasya pine 
tracts, and no difficulty is anticipated in extending them by the 
roservation of suitable tracts, as the population there is sparse, and 
tho troo ean bo easily propagated, The cost of the Morkiusti resin 
delivered at Moulmein is the same as that of the Khasya resin, but 
will bo much reduced as soon as the valley is opened up to cart 
traffic, Tho fow experiments hitherto made seem to show that a 
tree of 6 feat girth can yield 12 lbs, during the first year in which 
it is tapped. 
\ 
Pinus longifolia, 


The aggregate area under this pine is very large, and is com- 
prised in the outer Himalayan belt, varying from 20 to 40 miles 
in width, from Nepél to the north-west frontier. No very approx~ 
imato figure can be given for the total area lying inside British 
territory, but it certainly exceeds 2,000 square miles, distributed 
as follows — 

) Square miles, 
Kumaun and Garhwal (Barda to Ganges), ve 1,000 
Jaonsar (Ganges to ‘Lons), : hes ee 300 
The Punjab, ... a0 ve | pot lesa than 1,000 
of which only about 500 aro at present workable, 

Some information regarding the native method of tapping, yield, 
distillation, &o., is given in Vol. [X, of the ¢dndian Forester.” 

The system employed by the hill-men in Kumaun and Garhwal 
is to cuta sort of niche into the trunk about 3 feet from the ground, 
Tho bottom of tho niche is hollawed out to receive the resin that 
tricklos down its sides. Tho resin is collectod as the nicho fills, 
sometimes as often as every second or third day, but usually bo- 
tween the fourth or fifth day. The niche has to bo deepened and. 
Jongthened from time to time, so as to freshen the wound and keep 
up tho outflow of resin ; otherwise the old resin would harden on. 
the sides and form an impenetrable crust through which no new re- 
sin could ooze out. The same niche is, as a rule, used for two 
years, and sometimes even for three, when no fires oceur in the 
meanwhile to burn and scorch the resin-inerusted sides. Tho new 
sapwood is the main reservoir of resin, and in all tapping opera- 
tions it is the sapwood that must be cut into, The season for tape 
ping begins in February and ends in June, when the trees are 
again actively transpiring through their leaves and the secretion 
of resin diminishes. The process of collection could be eontinued 
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almost to the end of autumn, if rain could be prevonted from get- 

ting into the niche, but the yield would be insignificant, and would 

not pay the troublo of collection. A high temporature and very 
dry woather combined aro unfavourable for tho outflow of resin. 

The yield per troc is very variable. Mr. Richard Thompson (Bran- 
» dis, p. 507) puts it down at from 10 to 12 Tbs, during tho whole 
process of tapping. At Naini Tal Mr. Fernandez was informed 
that from 4 to 6 Ibs. aro obtained tho first year, and about half 
that the second yoar. The largesi, outflow takes placo when tho 
niche has just been scooped ont, as much as 1 1b. being obtained at 
the very first collection from an average tree. The hill men seldom 
concern thomzclves about the life of the trees thoy tap, and they 
gonorally work three niches simultancously in one and the samo 
tree, Taking the forests all round, a maund collected even by the 
process just described could be delivered on the railway for about 
Rs. 3-8, 

‘Twenty trees, of girths varying from 7 to 9 feet, wore tapped, as 
an oxporimental measuro, according to the native system in Jaon- 
sir. Tho yield from the middle of March to the beginning of the 
monsoon, towaria the end of June, was on an average 3} Ibs. of 
crude resin per tree. The actual cost of collection and carriage to 
Deoban, 8 miles above the end of the cart road at Chakrata, was 
Rs. 4 per maund; but as the quantity collected was only 65 Ibs., 
the cost under a properly organised system of work would be about 
50 per cent, less, and a maund could be laid down on the railway 
at Sahdranpur for Rs, 3, 

In the Punjab, trees wero tapped as follows, in order to ascertain 
tho yield, cost, &e. 

Hazdéra Division. 430 trees, of girths varying from 4 to 18 feet, 
average 6 feet 4 inches. Tapping begun in May—Juno, and con~ 
cluded July—August. Average yield of crude rosin per tree = 
3°8 Ibs, 

Chamba Division.-259 trees, of girths varying from 3} to 6 feet, 
avorago about 4 fect. Tapping begun March—April, and conti- 
nuod, it is believed, till September. These trees were distributed 
amongst threa separate places. Tha average yield per tree waa 
respectivoly only 0°88, 1:95 and 0°62 lbs. respectively. Tho largost 
yield from a single tree was 2 Ibs, ; é 

Bashdhr Division,—150 troos on a northerly, and the same num- 
her on a westerly, aspect. Tapping carriod on northerly aspect 
from 7th June to end of October, and on westerly aspect from 20th 
August to end of October, Tho average yield por tree on the two 
aspects wag respectively 68 and 4-4 Ibs. 3 
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blazes were cut deep into the wood, and wore extended upwards 
from time to time. 

The cost of collection, on account of the smaller yicld, will al- 
ways be relatively heavy as compared with the corresponding items 
in the case of Pinus longifolia, : 

General conclusions, 

There can be no doubt that we possess very large resources, 
which only require proper development and exploitation. What 
is wanted is a sufficicntly active demand to make tho exploitation 
remunerative. But it would be a mistake to do nothing at all in 
the meantime, and wait until this demand arose before we began 
to explore our foreste and ascertain the best methods of tapping 
and the conditions of soil, climate, locality and treatment that will 
give the largest and most profitable yield. All this preliminary 
work of enquiry and self-instruction must have been completed 


when wo undertake to meet any domand that arises, For this - 


purpose the workable areas in the various forost divisions should 
be explored and marked out on tho map, and tapping experiments 
should be systematically carried out in some one place under 
competent and effective supervision. The best: locality and agency 
for such experiments would bo the School Circle of the N.-W. 
Provinces and Oudh in the caso of Pinus longifolia and excelsa, and 
Assam and Burma, in communication with the staff of the Forest 
School, for Pinus Khasya and Merkusii, Through the kindness of 
Colonel Bailey, the Forest School has been supplied with 2 com- 
plete set of tools used in the French Landes, and a very good 
duplicate set has been made from theso as models, and any number 
of such sets may be made by any ordinary smith. It is necessary 
that the colloction of information should be centralised, for ox- 
perience has proved that desultory offorts made here and thero all 
over India nover have any practical value. And it is obvious that 
the Forest School staff, composed of mon whose whole timo is 
devoted to tho study and advancement of forestry in all its 


branches, and who are the most likely of all to preserve a feon- . 
tinnity of ideas and principles of work, is the best agenoyf to be’ 


entrusted with this contralised control, , 
In conclusion, we would draw attention toa mistaken belief Held 
hy many people that trees grown for timber cannot/be tappod. 
Tho best cluster pine railway sleopers are those g¥itained from 
troes that have boon tapped from an oarly age ; as‘they aro more 
heavily encrusted with resin, and, therefore, more durable, Even 


when boards, planks and battens are required, no injury is dono 


to tho treo if it is tappod to death just before being felled. 
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CUTCH EXPORTS FROM UPPER BURMA. ° 


I szxp you herewith a cutting from the “Rangoon Gazette” on 
the subject of eutch exports from Upper Burma, which may pos 
sihly bo useful as ‘padding’ for the “Indian Forester.” It is to 
usa matter of very great interest, as we get a considerable revenue 

. from cutch in the Tharrawaddy and Promo Divisions. Thanks 
to the diminished imports from Upper Burma, and to the high 
rates which cutch is now realising, I anticipate gotting in tho 
Tharrawaddy Division some Rs, 50,000 during tho present year, 
as compared’ with Rs. 20,000 last year. I have already realised 
somo Its, 85,000 during the first 44 months of the year. I havo 
Jong been intending to write to you on the subject of cutch, and 
the history of the growth of the revenue which is derived from 
it, but havo not been able to do so. Last year tho highost price 
realised per cauldron for working cutch insido resorves was Rs, 
68, whilst this year wo have obtained in some cases over Rs. 250 
per cauldron. 


THARRAWADDY, { 
Blst August, 1887, i: T.HL A. 
“Tt would be a very great pity indecd J any portion of the export 


trade in Upper Burma were to decrease tinder British rule; yot ap- 
parently the cutch trade is doing so. ‘The decline began somo years 
ago, and has gone on steadily year by your. In 1889-84 the quantity 
exported vid Allanmyo was very nearly 150,000 maunds ; tho following 
year it fell to 104,000 and in 1885-86 to 70,000, Of course thie last 
named year wis the year of the war, and a considerable decline was to 
be expected then; but during the noxt year, 1886-87, the country about 
Myingyan was fairly quiet~as quict as it had been during tho last two 
years of ‘Cheebuw's reign, and probably a good doal more so—yot in 
this year there was a further decline to 64,000 mannds, Thua in four 
years the export of this article has fallen to less than half. In tho samo 
period of time the exports vid Tounghoo have fallen from 10,000 maunds 
tu ,four maunds only. This, however, we need not take into account 
hereh, At tho best of times the Tounghoo trade was comparatively 
small;\ and, moreover, the extremely unsettled state of the Ningyan 
and Yentethen districts, whero the cutch coming to Tonnghoo is chicily 
produced, ‘would be sufficient to account for the total collapse of this 
trade, 

“The continuous decline in the Irrawaddy trade, however, is much 
more difficult to account for. The comment made on it in the Inland 
‘Trade Report is to the effect that apart from the distarbed stato of the 
country the outtur: in the upper province is declining. Prices wero 
good throughout the year of report, a great inducement to manufacturers, 
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which was not rosponded to. Burmese apathy and laziness may account 
for good deal; bui it is searccly likely that tho peoplo of the cutch 
districts near Myingyan would have failed to rospond to the stimulus of 
good prices, unless at tho same thne the article had become more difficult 
to procure in soma way. ‘The dacoits produced thia effect in Ningyan 
and Yemothen, and tho result was that the supply fell practically to 
zoro, Lut in the Myingyan district the same deterring causo was not at 
work, at least not more so than it had been in the later yoars of Thee- 
baw’s reign, and yet the supply goes down to little more than one-third 
of what it had beon some four years before. F 

“The real cause will probably be found to lie in the reckless and waste- 
fal way in which tho supply has been dealt with, It is notorious that 
wader the Burmeso kings there was no conservancy of forosts of any 
kind whatever. They were merely leased tv tho highest biddera—in 
many eases probably to the highest bribera—and then the lessees were 
allowed to do what they liked with them, ‘They might destroy young 
timbor, and they had no inducement whatever to consider anything but 
how to make tho most out of the forests during the current loasos. 
Not only was a premium put on reckless disregard of the future on tho 
part of lessees; bat no precautions were taken against destructive fires, 
We know how much attention the Government of India has found 
itself compelled to give to prevent the destruction of forests from both 
these causes; and seeing that in spite of all its precautions waste does 
sometimes etill occur, it is easy to understand that onder Burmese con- 
trol, or want of control rather, the destroction was very heavy every 
your. 

“ Cuteh, of course, is a lesa valuable product than teak, but here it ig 
under the control of the Forest Department, and precautions are taken 
fo prevent reckless waste and to safeguard and provide for future sup- 
plies. Nothing of this kind has ever been attempted in Uppor Burma 
and though, of course, the country must be thoroughly pacified before 
tho samo measuroa as are adopted in Lower Burma for conserving forest 
produce of all kinds can be completely applied to the now province; yet 
it is evident from the steady decline in the exports of eutch by the 
Irrawaddy route that the sooner this article is taken in hand the bettor, 
Iu four years the quantity of cutch exported by that route has fallen to 
considerably tess than half, and though there is some little compensation 
to the people in the increased value conseqnent on the smalter supplies, 
still the total value in 1886-87 was under five lakhs, against a value of 
nearly eleven Inkls in 1883-84, In other words, thanke to the want of 
proper conservancy, the people of the cutch districts above Allanmyo 
have received during the past year sbout six lakhs of rupees less than 
they would have done had the Burmese Government been possessed of 
prudence and foresight. ‘This is a serious loss to a poor people; and we 
trust that it may be found possible, at an early date, to take the neces- 
aary steps to revive this declining industry.” 
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COMPOUNDING FOREST OFFENCES, : 


Is “Ranchi” a Forest officer? He says ab, yet I can scarcely 
believe it, His phrases are so exactly those with which I am 
familiar in the stylo of the ‘ garib-parwér’ Revenue officer. What 
in the name of common sense isan “ unfortunate offender.” I can 
only say, with his views, an offender in “Ranchi’s” Division must 
be a “fortunate” offender. I don’t quite understand “ Ranchi” 
when he says—‘“ I never allow my subordinates to compound.” If 
the power of compounding has been given to them, how can ho 
interfere except te have it taken away again. But to return to my 
difficulty, With ua, and [ think rightly, only the Divisional off 
cer has the power to compound. If the Divisional Forest officer 
enquires personally into each case, in what way is tho offender 
hettor off in the matter of “ backward and forward ” journeys, than 
if he had been taken before a Magistrate? None, I take it quite 
the contrary. In fact, practically, in this way, the section is un- 
workable, The Divisional Forest officor must then compound on 
the reports of subordinates ; in othor words, though, theoretically, 
the power has been granted to him alone, and the responsibility is 
with him, still, in fact, he delegates the power and retains the res- 
ponsibility, Surely common sense would say that the responsibi- 
lity should go with the power, and then we have the necessary 
conclusion that the power should be granted to subordinates. Yot, 
here at any rate, opinion is almost unanimous that they are not fit 
to wield it, “A.J.C.” quotes the prosent French practice, but 
surely, if he knows anything of French forest law, he cannot 
maintain that there is any comparison. Is “A.J.C.” prepared 
honestly to say that his guards are fit to receive such powers as 
are givon by the French procds verbal system, by which virtually a 
guard writes a man down as guilty, and leaves him to disprove it. 
“ Ranchi” says, it is not necessary for “ Ghati” or any one else to 
compound, Evidently “ Ranchi’? does not hail from this part of 
the world, or he would know that the higher powers (among whom 
by the way forestry is not directly represented) take “ Ranchi’s” 
view, that tho unfortunate offender should be saved as much in- 
convenience as possible, and, time after time, regret that Divisional 
officers do not use the powers granted to them under section 67 
sufficiently, and trust they will do so more freely in future. 
“Ranchi” says that it is not a Forest officer’s “special lino” to 
work up a case for a Magistrate. I can only say I don’t agree 
with him. I maintain that we have received in trust a most 
valuable property, and that it is a Forest officer’s duty to take the 


if 
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‘post possible means to protect that property. Further, I hold 
that tho only way to protect officiently is to mako punishment as 
detorront as possible, and this can never be under section 67, 
punishment undor which is admittedly less rigorous than under 
section 25, &c. Argumonts such as “ Ranchi” puts forward in 
favour of the “ unfortunate offender,” it will be seen on reflection, 

& are necessarily based on the assumption that tho restrictions insti- 

, tutod since the latter’s “ younger ” days, are not really nocossary, 
have not been instituted for the good of the people through tho 
forosts, but for some other reason ; “ to justify the existence of the 
Forest Department,” I was onco told by an honest and consistent 
though oxtrome exponont of those views. Tho fact is that cortain 
restrictions having beon instituted, wo, as Foresters, at any rate, 
must hold, not only that they aro necessary, but, that they are to 
bo enforced, and even in the interests of those on whom these ro- 
strictions pross, the truest kindness is not to enforce thom in » half 
hearted way, which will ensure their being set at nought, constant- 
ly, for a long time to come. But to take care that in evory case 

: tho punishment is as heavy and consequently as doterrent as pose 

# sible. I could write much moro, but I have taken up already too 
much room though { have condensed as much as I could. 


Guat. 


, ‘Note.—In the W.-W, Provinces and Oudh, Divisional Forest Officers do not com! 
ponnd offonces without « poraonal oxamination of the offender, and they keep a book 
for the record of offences compounded, in which they write a short account of tha 
charge, of the statement maie by the defendant, and of the award. 

It is possible that Bombay Divistons are too large for this procedure to be followed, 
but we ean assnro “ Ghati” that the plan works admirably hero, and that no Forost 
Officer would think of sending petty easos to a Mazistrato, and especially if thoy 
wore first offences, nor would they send avy case to a Magistrate until thoy had first 
enquired into tho caso most carefully themselves, in the presence of the aceued, and 
frequently until they hnd referred the case to the Government Prosecutor for his 
opinion, as to the character of the ovidonee producible in court. 

‘Cues sont np to a Magistrate tha give the Divisional OMeor and the aceused far 
moro trouble than eases compounded, and offendets aro generally most anxions fot 
section 67 to be applied, instead of their betng pat to the oxpenso and delay and 
nneertainty of a criminal trial before a Magistrate, which aro vory serious affairs in 
these Provinces. 

None but Conaervators and Divisional Forest Officers are empowored to éomponnd 
forest offoncos under section 67 of the Forest Act In the N,.W. Provinces and Oadb. 
—[Ep.y 


eee REPRODUCTION OF BAMBOOS. 


Your correspondent “J. C. 8. D. Mondes” has drawn attention 

to tho above important subject, and it is one which all Conserva~ 

tors should take up and issue cloar and definite instructions on’; 
L 
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for, as we all know, bamboos are one of the chiof and most usoful ” 
produce of many of our forests, and there is no produce which is 
more likely to deteriorate and eventually entirely die off from 
want of @ proper system of treatment and cutting. Indeed, some 
of us may romembor forosts which in former years wero s0 thickly 
stocked with bamboos, that it was not thought necessary to place 
any restrictions on cutting until it was too late, and tho evil of 
excessive cutting of young bamboos had taken place, and the 
result now is that such forests are mostly denuded, and only 
scattered clumps hero and there are mot with. 

Of course basket makers, &c., must be allowed to cut young 
greon bamboos to a cortain extent, but their requirements could be 
easily arranged for. 

The removing of dry “stools or bamboos” could not be carried 
out in practico in extensive forests ; also tho suggestions 1 and 2 are 
hardly feasible ; but, oxcopting for basket makers, tho limit of age 
and season of cutting might be fixed and arranged for with profit. 

20th Decenber, 1887. A.J, 0. 

Note.—In the Central Circle, N.-W. Provineos, it is prescribed that four bamboo 
shoots should be loft on every clump, and Mr, Fernundos has adviwd leaving olght 
shoots in every clump in the bamboo forests of Dehra Dén, for which ho has just 
written 8 Working Plan, He hes estimated that fonr new shoots aro produced an- 
noally by each mature clump, and considers thet to enable the clamps to thrive no 
culms less than three years old should be cnt. In the Sahéranpnr Siwalika the bam- 
boo aren is sulitivided into nine blocks, only three of which ure worked annually, and 
each block is then closed for two years. ‘This system has been maintained continn~ 
ously since 1881, and under it the yield of bamboos has been steady, and the bamboos 
have not become undersized. it is easier to contro}, in these rough hill-sides, than 
tho other systems proposed, and under it, yearling culms, readily distingnished by 
having young foliage or none at all and by their colour, can ha reserved if there in 
aufflelently good aupervision to ensare this rale being observed,—[ED.]. 


I tum your correspondent cannot save bamboos by cutting out || 
shoots and transplanting them, and that thoy will die when the 
parent clump dies. Some kinds die out after flowering every five 
yoars, others ten or moro. In 1868, I planted a large bari of jati 
bamboo in Oboepore, and ere doing so made enquiry of the old 
men of that and other villages to see if I was safe, 

Thoy told me they had never seon their jali Lanboos seed, such 
an event could not have been missed or forgotten. It is now 1887 
and these have not seeded, nor have the jaties of the villages 
around. I offered Rs. 5 for five seers of guaranteed jéti bamboo 
seed, and so far got nil, so this kind has a long life, 60 or 70 years 
at least. : i 

i 8. E. Pzan. 
i 


Ny Notes, Queries AND PXTRACTs. 


M. Porawrn’s Journeys iv East Treat anp East Gopn—A 
condensed report of the results obtained by the threo years’ journey 
of MM. Potanin, Skasay, and Berezovsky; in China, Amdo platean 
of Tibet at the sources of the Hoangho, and East Gobi, has just 
appeared in tho Russian Izvestia of the Geographical Society (iii. 
1887). Without repeating what has already been mentioned in 
his lotters, M, Potanin gives in his papor a mastorly skotch of the 
physical characteristics of the various regions oxplored by his ox- 
pedition. 

The route followed was from Peking, across the Utai-shan 
mountains which border the Peking depression in the west, and 
whero the well-known Utai Buddhist monasteries are situated, to 
the city of Kuku-khoto. Thence south, across the Ordos region, 
to Lan-tchen, capital of the Han-su province, and to San-tchuan 
on the middle Hoang-ho, where M. Potanin spent the winter of 
1884-85, while M. Skassy wintered at the ahove city, and M. 
Berozoveky at Hoi-siang, on the Sy-tchuan frontier of the Han-su 
province. Thence the expedition proceoded south-east to Min-tchen 
on the Tao-he, and to Sun-pan, Ln-an-fu was the utmost point 
reached towards the south, and the oxpedition returned to Lan-tchon 
to spend the second winter at the Humbum monastory, closo by 
Si-nin. The third summer was spent for the return journey, which 
was made vid Kuku-nor, scross the mountains which separate tho 
Tsaidam from the Mongolian plateau, and the citios of Han-tcheu 
and Su-tehou. Then, taking a course due north, the expedition 
crossed the Gobi, as also several ridges continuing the Ek-tag Altai 
in the east, and the Hanghai ridge, and reached the Orkhon Rivor, 
whence it proceeded to Kiakhta and across Siberia to Russia. 

Tho Poking plain, covered with fertile looss, is separated by a 
sorios of three ridges built up of gneisses and limostones, from the 
plateau of tho Ordos, watered by the middle Hoang-ho. Of Euro- 
peans, only M, Przewalski, tho missionary Hue, and M. Potanin’s 
expedition have visited the Ordos—a plateau about 3,300 feot high, 
covered with shifting sands, tho best part of which is on their 
eastern border. Owing to the moistness brought by the numerous 
streams which flow towards the Hoang-ho, tho sands on the eastern 
border are not go bad as those described further west by M. Prae- 
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walski, and the barkhans are covered with bushes of Shyatyk, - 
Artemisie, ITedysarum levi, and thickets of the Pugiontum eor- 
nutum—a new shrub discovered by Przewalski; sometimes dark 
growths of Thuja cover the darkians. The hollows between the 
sandy hills are either covered with some bushes or oceupiod by the 
fiolds of tho Mongols, who chiofly grow sctaria, buckwheat, and 
hemp. The wet depressions, covored by meadow-grasses and partly 
with Ialophytes, and called tehaidama, aro enlivened hy tho hords 
and the mud huts of the halfsnomadic Mongols. The sands aro 
steadily moved by the winds from the south-west towards the 
north-east, and this constant motion explains why tho Chinese gave 
to the sand-desert the name of Sha-he, or “ Kiver of Sand.”. 

In the highlands which connect the Tibet mountains with those 
of Shan-si the expedition spent fifty days. Thick layers of loess 
cover there the horizontal layers of salt-bearing eandstones and 
conglomerates. The region isa high plateau doeply burrowed by 
the caffons of the rivers, which sometimes are 2,000 foot deep, and 
aro eut both through the loess and tho sandstones. Tho narrow 
cations are mostly watorless, while the broader ravines are watered 
by rivera and therefore arc the seat of many villages. Thero is 
little wind or rain, and the atmosphere is charged with dust. 

In Tibet the expedition crossed only the Amdo plateau, sepdra- 
tod from the Mongolian plateau by the Nan-shan ridge. For 400 
miles the expedition crossed there a region, tho lowest parts of, 
which rise above 7,000 and 8,000 feet. Evon the Hoang-ho at 
Gui-dui has an altitude of 7,600 feet, and the valley of the E-tsin 
at the Pabor-ta-sy monastery is 8,000 fect high ; tho valloys of the 
Uronvu and the Tumun-guan are at altitudes of from more than 
9,000 to 10,000 fect. The highest parts of the plateau rise, how- 
ever, to 12,000 feet, and Lake Kukn-nor is spreading its waters at 
the height of Alpine peaks, i.¢., 10,700 fect. Still higher grassy 
plateaus, where it nover rains but often snows, and marshes spread 
over large areas, rise to the south of the lake, Only a few of the 
mountain-ridges which inclose this plateau aro snow-clad. Tt has 
a quito original flora, discovered by General Przewalski. Forests 
are few; as to the high meadows, they are inhabited by nomad 
Tangutes, and, on lower levels, by a mixed population of Chinese 
and settled Mongols doscribed under the namo of Daldas, 

Tho Alpine highlands watered by tho northern tributaries of the 
Blue River, which separate the Amdo high plateau from the 
Chinose lowlands, are the most picturesque part of China, The 
routes which cannot follow the bottoms of the narrow and rocky 
valloys pass over the mountaina, flights of steps being cut in the 
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rocks, or wooden balconies being built along the steep slopes of tho 
rocky hills, Susponded bridges, swinging under the weight of a 
mule, cross streams which flow in a succession of rapids and water- 
falls. Tho Chinese monsoons deposit all their moistness on tho 
south-eastorn slopes of the mountains ; thick forests of conifers on 
highor levels and of deciduous trees lower down, clothe the moun~ 
tnin slopes. Maples, lime-trees, oaks, Lelwingie and 2 number of 
shrubs and climbing plants are growing in impracticable thickets, 
while all crags are thickly covered with forns, mosses, and orchids. 
Mollusks (Bulymus and Helir) cover the erags by thousands. And 
finally at the foot of the mountains the sub-tropical flora—palma, 
bamboos, banana-troes, and tea~trees—makes its appoarance, 

The villages and the towns—cloan and well-waterod—are strik- 

- ingly picturesque, as the houses (with windows, like our European 
dwellings) aro buili in the shape of amphitheatres on the slopes 
of the steep forest-clathed hills, In some towns tho roofs of the 
houses are the workshops and sitting-places of the inhabitants, 
Tho valley of the “Golden Lakes”—~Kser-ntso—with its back- 
ground of snowy peaks is espocially picturesque. 

As to the region crossed between the Amdo plateau and Kiakhta, 
it is sharply dividod into two parts. ‘The southern is 2 truo desort, 
which strotches towards the north as far as the Khangai Mountains. 
Tho Non-shan rises 23 an immense snow-clad wall on its southern 
border ; then comes a narrow strip of inhabited and cultivated 

_ land, which is followed by a gravelly desert, where only a few trees 
of Laloaylon Ammodendron, and bushes of Calligonum and Hphedra 
grow here and there, while tho course of the E-tsin is marked by 
narrow strips of meadows covered with Elymus. Tho depression 
of the E-tsin, which flows into the Gashiun-nor, has an altitude of 
only about 3,000 fect, and it is hordored in the north by the Tostu. 
ridgo, and threc other parallel ridgos, of which the northern is, 
snow-clad. Tho valleys which separato these four ridges are watexé 
less ; old rivor-bods, now dry, are sen on their bottoms, but 9¥on 
the Halorylon forests which formerly grow in their valleys arg now 
disappearing, only decayed trees having been seen by thyvexpedi- 
tion, D 

As to the plateau in the north of tho Khangai Moi 
covered with rich meadows, while the slopes of the hifls are clothed 
with forests of larch ; the Sikerian codar-tree a{o makes its ap- 
pearance. In tho lewor valleys the Mongols «ry on some agri- 
culture, a oe 

The above account is followed by an othng aphical skotch of the 
Ordos-Mongols and the Dildas. 


tains, it is 
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The rosults obtained by the oxpodition are very important. A 
survoy has been mado of a stretch of no less than 4,400 miles, 
Latitudes and longitudes have been determined at sixty-nine places, 
‘Two hundred photographs, 700 specimens of mammals and birds, 
a bulky herbarium, and rich collections of lizards, insects, mol- 
lusks, and rocks have been brought in. M. Berezovsky still re 
mains in the region he has become so fond of, and he wrote last 


February, from Hoi-siang, that his journeys about Si-ningand Tai _ 


tehan have enriched his collection with 500 more specimens of 
birds, some of which are very interesting. —P, A, K.—Nature, 


THe TRUR CAUSE oF THR Bagaks iy tHe Nonta-Wastenn Rat 
way."—The annual floods, which have recently occurred, and since 
1884 in the neighbourhood of Umballa and Jagadhri, have gonerally 
been ascribed to the denudation of the outer ranges of hills of 
forest treed and under-growth, This would be sufficient to account 
for sudden floods over a limited area, but is quite insufflelent enusa 
to explain the marked increase in the rainfall which has taken 
place. In 1884 a very heavy downpour ocourred north of Umbalia, 
eausing destructive damage in Umballa Cantonmont ; on two or 
thtoe soparate occasions long breaches have been made in tho 
North-Western Railway on both sides of Umballa ; and in tho pro- 
sont year hoavier rain has been exporionced in the neighbourhood 
of Kasauli than has beon known for years. 


The true cause is to be found in the largo ineréaso in irrigation” 


which has taken place, sonth-west of the site of these floods (in 


tho districts of Sirsa and Ferozepore, 130 to 150 milos,) sinco the ° 


opening of the Sirhind Canal, 

To oxplain fully the action which probably brings about this i ine * 
creased rainfall in the month of August particularly, it will bo 
necossary to make use of figures : first, to got an idea of the amount 

of water evaporated in one day; and, secondly, to obtain an ap- 
proximate of the quantity of water which could be absorbed by dry 
air, sh as would generally be found over a sandy desort, beforo 
condensation took place. 

Take nity area 50 miles by 20 milos in'tho noighbourhood of 
Sirea, and Suppose that of this 1,000 squaro miles zhqth part is 
daily under iMigation ; then allowing 3th of an inch for daily 
evaporation, wo ovtain the large quantity of one million cubic feot 
of water drawn up ¥? {nto the atmosphere daily. 

A cubic yard of dry air at 80° Fah. will absorb tho samo number 


« By. J. B Hilton, M. IngQ@-®) Executive Enginoor, P. W. Department, Punjab. 
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of grains of water. Allowing that the air already contains to per 
cont, of full saturation, a cubic yard will further absorb 40 grains 
Troy ; after allowing for decrease of absorption due to decronse in 
the temporature in the uppor strata of air, a cubic mile will absorb 
not less than 450,000 cubic feet of water, and the atmosphera to 
one mile in height over 1,000 square miles is therofore capable of 
containing 350 millions of cubic feet of water. A sudden do- 
creased temperature of 10 degrees would precipitate 70 millions of 
eubic fect. In April, May and June the hottest bolt of country in 
India is to the south of tho district of Sirsa, extending across the 
LA jputina desert from Delhi to Bahawalpur. 

The hot air over this part rises and is replaced by a current of 
air on the south from the Indian Ocean, bringing with it the south- 
west monsoon ; and on the north by a current of air from the north 
and north-east, carrying with it the more highly vapourized atmos- 
phere which has generated over the Sirsa district. This vapour at 
this time of the year is dispersed, and only raises slightly tho 
dogree of moisture in the air over the desert. : 

Towards the end of June, and beginning of July, a change takos 
place, the belt of greatest heat passes over Sirsa and extends from 
Sahdranpur to Jhang and Montgomery, constant changes of the 
wind occur, causod by greater heat on the one side or the other, 
The million eubie fect of water which is daily evaporated over the 
irrigated district is wafted hither and thither east or west, and for 
somo days may accumulate; finally, the belt of greatest heat ad- 
vaneos to the north of Sirsa, and the wind follows it. 

Instead, however, of being drawn directly north, it deviates to 
the east, under the laws affecting currents of air passing from tho 
south to the north, owing to the rotatory motion of the earth. 

Tho wind becomes a south-west wind, carrying with it the ac- 
cumulated moisture of several days; passing over Patidla and 
Umballa, it meeis with a colder air coming from the hills, and by 
the sudden decrease of temporature the vapour of water is precipi- 
tated in floods of rain. 

The samo action probably takes place during a break in the rains. 
After a heavy fall of rain under the low hills, the belt of greatest 
heat is drawn back to the south of Sirsa, then gradually advances 
again to the north, and a repetition of the flood occurs, 

It may be argued from this, that tho larger the brenk in the 
raina in the neighbourhood of Umballa and Lahoro, and the greator 
the heat, the greater and moro severe the flood of rain will be when 
it at last bursts.—Indian Engineering. ie 

The 10th November, 1887. i | : i 
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Tor Forzerny Commrtrz.—This Committeo,’ appointed to consi. | 
der the best mode of promoting forestry and arboriculture, mot : 
on Wednesday last, under tho presidency of Sir Edmund Lech. / 
mere. 

Tha Rev, John M'Lellan, Pxincipal of tho Royal College of 
Agriculture, Cirencester, was oxamined with regard to the kind 
of practical instruction given there, They had 87 students at tho 
college, and they were instructed in levelling, mechanics, chemis- 
try, botany, and general farming. They had ample opportunitios 
for toaching forestry in the Forest of Dean. A school for forestry 
might be started in connection with the Royal Agricultural Coi- 
lege, but if a National School of Forostry wero established, it 
would require £100,000, He believed that a much higher ine 
struetion in forestry would bo a commorcial gain to the country, 
In Scotland, where forests had been planted, the value of tho land 
had inereased as much again as arable land. ' 

Tord Ducie, Chairman of the Royal Agricultural College, wad ; 
next examined, and said ho was of opinion that all estate agents 
should study forestry. The students at the Royal Agricultural 
Colloge variod ; they had men who had been colonels in tho 
Army, commanders in the Navy, Indians, and foreigners, Men . 
could live as economically as they liked whon at the collogo, } 

Mr. Elliott, of Ledbury, Glouéestershire, thought the Forost of 
Dean would bo an admirable place where experiments of forostry 
might be mado. The development of forestry would undoubtedly 
bo a national gain, 

Lord Bathurst said his park adjoined the Royal Agrionltural i 
Collogo at Cirencostor, and bo had woods extending over 2,500 i 
acres. He should bo glad to give facilities for lecturos and illus. 
trations on forestry to be given in his park. He thought thero 
was only one alternative on this question; thoy must either go 
in for a very largo achemo or try and supplement tho prosent sys~ : 
tem of instruction by enlarging the Royal Agricultural College, | 
He did not, however, think that forestry should receive more sup- | 
port from tho State. if 

Sir Jamos Campbell, Manager of the Forest of Dean, said the 
forost contained 16,000 acres covered with wood. They trainod 
their own men in the west of England for forestry purposes. TTo 
thought there should be a representative body for forestry, but ho ° 
did not think the scope for forestry in this country was sufficient- 
ly largo to require a national school, the education given at tho © 
Royal Agricultural Collego in his opinion being quito sufficient.’ 
The witness gave tho result of the advantage of transplanting’ ' 

‘ ‘ 
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trees, which several of the Committee snid was evidences of a most! 

valuable kind. ; 
‘Mr. Brittain, timber morchant, Wolverhampton, gavo somo in- 

formation as to the importation of forcign timber, and ; 
The Committee then adjourned.—-Timber Trades Journal. | - 5 


Taent awp me Formation oF iran Sachs gives do- 
tails of tho experiments from which ho has come to the conclusion 
that the ultra-violet and invisible rays of tho solar spectrum are 
vspecially efficacious in the devolopmont of flowers. Tho experi- 
ments wero all mado upon the nasturtium (Tropwolum majus), 
If the rays of the sun are made to pass through a solution of 
sulphate of quinino, the ultra-violet rays are entirely absorbed or 
transformed into rays of Jess refrangibility, which aro visible and 
of a light blue colour, Ifa plant is made to grow behind a scroen 
of sulphate of quining, the vegetative organs continuc to be normally 
developed, but the flowers are entirely suppressed. Twenty-six 
plants thus grown produced between thom only a single fochlo 
flower, while twenty-six other plants grown under similar condi- 
tions, but behind a screen of pure water of the samo thickness, 
produced fifty-six flowers, : ; ae 
The learned Professor believes that extremely small quantities 
of ono or moro substances formed in the leaves cause the formation of 
materials which are conveyed to the growing points to take tho 
. form of flowers. Acting like ferments, an oxtremely small quan- 
tity of these flower-forming principles may act upon large quanti- 
tios of plastic substances. It may be assumed, then, that thero are 
threa distinct regions of the solar spectrum, differing from each 
other in their physiological action: the yellow rays and those 
neat them cause tho decomposition of carbon dioxide, and are 
active in assimilation ; the visible violet and the blue rays are the 
ugents in movements of irritation ; and the ultra-violet rays aro 
those which produce in the green leaves the substances by means 


of which the flowers are doveloped.—Seientisie American, 
i 


Fonssta as Prorscrion cast Fiooné—Tho “Englishman” 
aska:— Arc forests on the slopes of hills in India any protection 
against the flooding of rivers?” and then goes on to say -—“ It 
has hitherto been commonly believed that they wero, and the 
absence of timber in many places has been greatly deplored. But 
Mr. H. G. Turner, the Agent to the Governor-General in Viza- 


[ey in 


96 NOTEA, QUBRIRG AND mi 


gapatam, has come forward to deny tho tenth’ of this accepted the- 
ory, a0 far at least as many parts of tho Madras Prosidency are 
concerned, In the many jungles on tho hilla which Mr. Turner 
has visited, ho has nevor seen a single spring of useful dimensions 
issning in the hot weather from the hill-sides in Southern India, 
Rivers in that Presidency almost invariably have thoir origin on 
plateaux and in sloping valleys, and are formed by the gradual 
off-flow of the rainfall of the country. All wo can say is that, 
while this may bo true of Madras, it is equally true of the hills in 
some parts of Northern India that the water rushes down the hill- 
sides very much as if they were corrugaied-iron roofs. Torrents 
and floods aro thus formed, and to the hills we must }ook for tho 
secret of the disasters by which communications aro annually cut 
off, and the Government of India at Simla is left suspended in the 
predicament of Mahomed’s coffin, Madras, it seems, is moro for- 
tunate,’? | 
' 


iets 
Anazyats or Forzst Propvors.—Tho following extract from tho 
roport of R, Romanis, Esq., D, Se., Chomica) Examiner, Burma, 
is of interest to foresters :— : 

“The most interesting of these was the wood of Artocarpus integri- 
folic, which yields a faet yellow dye much used by the natives. It may 
be extracted by boiling the wood with water, but mors conveniently with 
alcohol. As thus prepared it is a rosin resembling the colouring-matter 
of turmerio— . 

Composition 
arbon, ve 
. Hydrogen, . 
Oxygen, se 
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“The leaf of the teak tree when crashed yields! a ted dye which dis- 
solves in alkalies, forming e blue or violet solution. It is a mixture of 
two or more substances, The colour is principally due to a crimson 
body which may be scparated from ihe others by ether, which dissolves 
it, It forms insoluble compounds with lead and baryta, 

“The nim tree, used as a febrifuge in India, yields a resin which ap- 
pears to be the active principle. The examination of it is not finished. 

“Organic Analyses.—These were various products from teak oxamined 
at the instance of the Forest Departmant. ‘There is a dye rexembling 
litmus oxtracted from the leaves, while two or three may be preparod 
from the resin which contains a quinone hitherto unknown from which 
they are derived. This substance also is found in teak-tar. The quan- 
tity varics with the age of the tree, being greatest in old trees.” 
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THE ROAD TO PANGI (CHAMBA). 


From Chamba to Kilar in Pangi there are seven marchos af 
follows :—~ 


Elevation. i. 

Masrund, 4,000 fect, 12} miles, road very steop and bad in parts, 
Kall, 4,000 ,, Sf y mostly casy, but parts steep. 
Tisa, 6,000 4, 120 y 2 ” 


Alwas, 7,000 4 12 4 ” es 

Balrandi, 11,000 ,, 11 ,, steep in parts | cross Sach Pass 

Dona,’ 10000 3, 7 yy \ 14,828 feet. 

Kilar, 8,400 10, _ steep but good road. 

An alternative for the two first is Tundu (5,000 feet), 12 miles ; 
Chunan (forest house 6,500 feet), 12 miles ; Kalel, 6 miles. | 

The regular road from Chamba to Pangi is, as stated above, vid 
Masrand to Kalel, but this has many drawbacks ; in the first place | 
the road is badly. laid out, violating all scientific principles, parts 
of it being so steep that to call it a “bridle road” is a mere 
mockery. Tho easiest way to ascend these paris is to get off 
one’s pony’ and drive him ahead or Jead him. Again, after going 
up a miserable road, too steop te ride, one finds one has imme 
diately to descend just as bad a piece. This sort of thing is, 
to @ well regulated mind, simply maddening, and on arriving at 
camp one finds, as stated by Axdrew Wilson in his “ Abodo of 
Snow,” that “feelings of exasperation are in the ascendant.” 
The Chamba State is not remarkable for good roads anywhere ' 
(except in the Barmaur valley), but there are ‘vlaces on this “ Main 
yond to Pangi” that could not be surpassed for vileness in any 
country, and yet thera have been European officers as Superin- 
teudents for many years. Those who have not constructed roads 
are apt to imagine that they cost too much to be thought of, yet 
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an excellent road could he made through this line of country for 
about Rs. 200 to Rs. 800 per mile. Another drawback in the 
1‘ route is, that it ison the south side of the range, and is 
thus ey 28ed to the full rays of the sun. A much pleasanter road 
is that up the Sao valley vié Tundu as far as Kalel, at which place 
the main road is again joined, onwards it is not so bad. Tho first 
march up the Sao valley is about 12 miles to s placo called Tundu, 
rideable for about 7 miles, at a walk, then merely a footpath ; this 
route has one great advantage, that of being on the northern side 
of a range, so that starting at about 4 p.m. in summer, one can 
travel in shade nearly the whole of the first march, and next day 
by starting early, be up at a high elevation before the sun appears. 

The Raja is making a grand road up this valley to his Sao 
« Kothi.” which will join the old Hul-Chinju road, and this will, 
when completed, probably become the “ main road ” as far as Kalel, 
Beyond Tundu the Forest Department are making a good bridle 
path, which will in time nearly join on to the new Sao road, leaving 
a connecting link to be improved. From Tundu onwards the 
road gradually ascends at an casy gradient to the top of the Rund- 
har range, and then as easily desconds through tho Chatri-Sikri 
forosis io Kalel, a distance of 16 to 18 miles. At present this now 
road has only reached to about a mile above Tundu, but will be 
extended next year. It is a good road about 6 fect wide, and, 
including walling where necessary, stone causeways at nallas and 
a little blasting, has as yet cost only Rs. 150 per mile for 8 miles. 
Tt passes over the range at about 9,000 feet elevation, and conti- 
mues on through the Chatri-Sikri forests to the village of Chunan ; 
it is the main road here, of a system that will in time traverse the 
whole forest, being joined at various points by footpaths 2 fact to 
8 feet wide, costing Rs. 30 to Rs. 60 per mile. The descent from 
the Pasa is through glorions forest scenery to the village, on the 
boundary of the forest, Just above the villaga on an open spur, 
but sheltered by a grove of grand oak trees, stands the forest 
house. This was built in 1886, and is a neat little house con- 
structed entirely of deodar timber, containing one central room 
and two smaller ones, verandabs, &e. 

It is a comfortable clean little place, and cost Rs, 540 exclusive of 
the value of the timber. This style of house is preferable to the 
old one of kucha walled houses that used to be built, and experi- 
ence has shown that these wooden houses last fifteen years or more 
with very little repairing being required. : 

The house was a necessity, because there will be much work in 
this valley. The three forests of Chatri, Sikri and Rupani, which 
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adjoin here, contain in all over 2,500 acres, 4 very large block for 
the Chamba Stato. Besides tho destructive part of forestry, viz,, 
felling, a great deal of regeneration work of all kinds is heng done 
here. There are seven nurseries well stocked with deodar plants 
for future planting. A great deal has also been done in the 
way of cutting out and girdling inferior species in tho vicinity of 
deodars ; portions have been closed to grazing with excellent resulta, 
‘and many places have been terraced under seed-bearing deodars, 
these have been most successful ; in many instances the terraces 
have the appearance of well stocked nursery beds, Where tho in- 
ferior species have been cut, are to be seen hundreds of deodar 
seedlings, and though many die the first year, still sufficient survive 
to re-stock the area, Among the inferior species the “killar” (Par- 
rotia Jacynemontiana) gives the greatest trouble, as each tree, as it 
were, is composed of perhaps twenty or more stems, all of which 
havo to be out, besides which, it coppices very freely. Planting of 
deodars has also commenced in Chatri forest, and will go on regu- 
larly now, 

These forests have been recently worked for slespers, but: still 
contain some 3,000 first class deodara, which will he felled ten 
years hence. The distance from the sleeper works to the river 
Siul (a tributary of the Ravi) varies from 5 to 8 miles. The 
sleepers are partly dragged and partly carried by Kashmiris, who 
come from the Punch country, and are a fine athletic race ; they 
come over yearly to the work, to the number of 200 or more. In 
the steep parts of the forest they drag the sleepers over a path 
made for the purpose ; slabs are laid on the path, and the sleepers 
dragged on these by means of an iron peg driven into the end of 
the sleaper, a second sleeper is joined on, and in this way two ara 
taken down at the same time. When the more level part of the 
road is reached the friction becomes too great, and the sleepers are 
carried on the men’s shoulders, this will chow what a strong set 
these Piinchis are, for these “green” sleepers containing about 4 
cubic foot each, must weigh abont 160 pounds. The whole lead 
is divided into daks of some 2 miles each, and one man takes per- 
haps six sleepers a day. Just above the river there is a very steep 
bank, some hundreds of feot high, this was a great obstacle. It was 
overcome by means of a sleeper shoot 2,300 feot in length, which 
zigzags down the face of the cliff. This shoot is formed of rejected 
sleepers placed on edge on eithor side, the hed being made of slabs 
nailed on cross pieces, and is sufficiently steep to take the sleepers 
down of their own accord ; it works excellently. At each turn in 
the zigzag, and there are seven in the whole distance, there is a 
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soft bed of earth and branches into which the sleeper falls; a man 
ip also stationed at each turn, who quickly shunts the sleeper round 
into the next turn and off it goes. The last portion of the shoot 
for about 50 feet is nearly level so as to lessen the speed, but is 
kept watered to proserve an even run, and the river bed at the 
place where the sleepers finally drop into the water, has been deep- 
ened and freed from large stones to prevent damage. The sleep- 
ers take four minutes to go the whole distance, ending up with a” 
graceful “ header ” into tho river at the bottom of the shoot. For= 
merly they used to be simply thrown over the cliff, and of course 
20 to 40 per cont. were broken in the process ; now, perhaps, one in 
a hundred is damaged by being jerked out of the shoot, The 
highest rate paid is Re. 1-1 por sleeper for the greatest distance, and 
includes felling, logging, sawing, carriage (with cost of making 
paths in the forest) and launching ; the cost of conveyances to the 
aalo dep6t at Lahore is 24 annas, and as they sell for from Ra. 
2-12 to Rs. 8-4 each, a handsome profit is made at present. Tho 
Piinchis who do all the carriago are the only people who will un- 
dertake it, the Chamboso are too lazy, woak and well off to attempt 
it except hore and there. Each Punchi makes between Rs, 50 and 
Rs, 100 clear profit during the senson to take back to his home. I 
asked if they were not becoming very rich, but was told that there 
was “barra zulm” in their own country; they haveto pay Rs. 3 
yearly for each buffalo grazed, and one anna for each sheep or goat, 
against 13 annas and one pie respectively in Chamba territory, 
They say they prefer to work for us, though it is oleven marches to 
come, because in Badrawar (Kashmir) they are paid partly in grain, 
of which they do not approve. The sawing of the sleopors is, how- 
ever, done partly by Chamba villagers and partly by men imported 
from Amritsar. The latter do the best work, but aro more expen- 
sive, and if the Chamba men would only work regularly, I should 
employ them only ; but as I have said they are too well off. After 
working for a week it becomes necessary for them to go home for 
a marriage or a “mola,” and thus they are not to be depended on. 
The number of local sawyers is, however, yearly increasing, as 
they find the work pays very well, and their sawing is improving, 
so that in time it is hoped wo shall be independent of outsiders, 
who aro apt to make a flitting with their advances to the grief of 
the contractor. In another way our works havo an excellent re- 
sult, and that is, the villagers can now saw up trees given for build- 
ing instead of as heretofore, hacking them with axes ; in this way 
there is great economy of timber to tho benefit of the forests. An- 
other point in favor of local men is that they do every part of the 


s 


HE Roap To PANG! (CHAMBA), 101 


work thomselves ; foll the tree, cut the logs, and erect them for 
sawing ; the Amritsar men can only saw, all the rest has to be 
done for them by others. Still, at present their work is better, 
and they do more, as they are too far away to want leave to their 
homes at any time in the season, 

There is shooting to be had on the Sao valley route, black bear, 
“ gural” on the steep grassy slopes, serau (“jangél” in Chamba) 
in the dark sheltered forests ; in the higher elevations there are 
many “mondl” and argus (“ nil” and “ phulgar”’), and of course 
“koklas” and “kalij” (“kokrola” and “kolsa”) pheasants lower 
down. There are also woodcock to be found now and then, but 
very fow ; these are driven down to Chamba when there is a heavy 
fall of snow, and in 1882 no less than 68 of them were shot in and 
around the town in one or two days. Tho ferns are the ordinary 
mid level ones, the rarer being Polypodium membranaceum, No= 
tholana vellea, Aspidium Thomsoni and an Aaplenium (Athyrium), 
which I have only just found. I am told this is 4. macrocarpum 
var. Atkinsoni, but am doubtful, as it is not at all like the specimen 
L have from Darjeeling, whera it ia very common. As yat T have 
only seen it in this one place, growing on a steep cliff almost out 
of reach, at a spring strongly impregnated with iron. Tt is eu 
rious how local some of the ferns are in Chamba, thus, I have only 
found Asplenium pekinense on one rock near Chamba, Pteris 
Wallichiana at one spot in Majaur forest, Polypodium Stewartit 
on one rock above Alwas, P, (drynaria) rivale on a single tree up 
the Sao valley, Cheilanthes Szovitzii, a single plant only, near Sach 
in Pangi, and yet I have been several years here, and hayo always 
kept a good look out as I walk along. 

From the forest house at Chatri down to Kalel, there are two 
roads or paths, both made by the Forest Department ; by one, which 
runs through the Sikri forest, it is about 7 miles; by the other 
below the Rupani forest a mile or so less, This latter is much 
steeper, and not as good as the other; both pass throngh a very 
pretty country. A curious accident happened on the Sikri road 
last year, whore it descends a steep hill by zigzags. There was a 
great mass of snow lying on the hill-side, and while two villagers 
were going down over it, the wholo mass slipped down and buried 
them at the bottom of the hill; one man managed to extricate 
himself, but the other was so deeply covered up that he could not 
be got out for several days, and was of course dead. It happened 
in March, when the snow was molting and liable to slip at any mo- 
ment, so the men should have known better than to oxpose them- 
selves to the danger. By tho way, Mr. Editor, can you or any of 
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your readers give me an authority for the word “lavine,” mean- 
ing a snow-slip like the above? Some one gave me the word with 
that signification, but I have never met “any other buddie,” as 
Dr, Stewart used to say, who had ever heard the word, nor can 
I find it in any dictionary. At Kalel there aro two encamping 
grounds, one the public ono down by the stream in a very hot 
confined valley ; the other half a mile higher up on an open spur 
called Gutkar, here a forest house has just been built, which will 
be very useful to Forest officers and travellors. The only drawhack 
is the distance from which water has to be brought, but this is com- 
pensated by tho cool situation compared with Kalel. In a former 
contribution was mentioned the Chamba sandal (“chapli”), and I 
was rather disposed to decry it as a form of foot-gear, but sub- 
sequent experience has led me to form a better opinion of it, and I 
now use nothing else in dry weather. They are more comfortable 
than boots, which are apt to produce blisters on a hot march with 
much up and down hill walking, The local “Watts” too has 
improved in the manufacture, the sole is now made of good stout 
buffalo leather, and if the “stockings” are sewn with leather ins 
stead of thread, they last a very respectrble time, and at Rs. 2-4 
each in these days of a debased coinage, are much cheaper than 
Anglish boots. It iv quite ustonishing what a number of people 
have taken to them, they now go to such places as Cawnporo, 
Ajmere, and lastly Upper Burma. In this respect the country shoe- 
maker can beat the English one, for I tried the experiment of get~ 
ting a pair made by a London bootmaker, and not only did they 
not last half the time, but the cost was about eight times that of the 
Chamba chaplis, While on tho subject of gear might be mention- 
ed a form of nether garment, which I have found to surpass all 
othors for hill walking ; it is something like that worn by native 
infantry regiments, and consists of knickerbockers with gaiters 
attached. While wearing this one has all the freedom at the knees 
which knickerbockers give, without the heat produced by long 
stockings and the extra gain that nothing can get into the boots 
while walking. A buckle below the knee prevents slipping down, 
and if made of khaki drill, it is the best form of trouser for hill 
walking in the summer. The great thing is the freedom at the 
knees, and those who have done much steep walking will under- 
stand this. The hill people do, for they wear a garment which 
is oxeeediagly free, not to say baggy, at the knoos. 

But, to resume (a phrase considerably shorter than the hackney~ 
ed French equivalent) the next march is from Kalel to Tisa, 12 
miles or so. The firat part for somo miles is an admirable road, 
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scientifically laid out by a European years ago, and contrasts mos 
favorably with the ancient road made, I believe, to my sorrow be it 
said, by the Forest Department. The present road ascends at an 
easy slope from the Kalel nala, and then proceeds on a level, with 
ateep cliffs above and below for several miles, and then desconds 
gently to the Tikri nala, A friend (G. W. B.) had a strange ex- 
perience on this part of the road in 1884. I must premise that he 
is a great shikari, and the height of his ambition for years past had 
been to shoot a leopard, and he had never succecded. He wne 
returning to Chamba from Tisa, and had with him two fox terriers, 
the remnants of # pack which had gradually disappeared by nataral 
and accidental deaths ; as there was apparently no chanco of game 
between the Tikri nala and Kalel, he had left his rifle some dis- 
tance behind, and was jogging along with the dogs in front of him, 
Suddenly a huge leopard sprang out of some scrub above the 
road, caught up one of the dogs and ran down into the bushos 
below ; B. shouted and did all he could to make the leopard drop 
the dog but without avail; the other dog barked and finally 
ran after the leopard into the jungle, and B, could hear its bark 
getting fainter and fainter, and could make out that it was ovi- 
dently steadily following the leopard. He and a peon went down 
and shouted and threw stonos without offect ; finally he heard a 
sharp yelp and then silence, und he never saw his dog again. 
Thus in a fow moments he had missed bagging a leopard, nevor 
having had such a splendid chance, and had also lost the last of 
his dogs! Tho second dog must have followed out of sheer affoc- 
tion for the one taken by the leopard, as the two were very fond 
of one another. B.'s feelings may be “better imagined than doa 
erihed.” At about 2 miles from Kalol the road passes under a 
great precipice, where I had a narrow escape some years aga, ana 
rainy day, a huge stone falling on the road, breaking it away so 
as to be almost impassuble, within 50 foot of me; luckily I was 
walking, having just dismounted, but my pony very nearly went 
over the khud from fright, After crossing the Tikri nala the 
road ascends towards Tisa, finally crossing tho Bagota naln over 
the remarkable chasm before described (Chamba trip), 20 feet 
wide and 160 feet deep. On the whole this is a nice march, and 
ean be done within five hours going at an easy pace. The only 
notable fern to be found on the road is Gym. veatita, rare in 
Chamba, which grows on some dry rocks above the road. At Tisa 
Cheilanthes fragrans ia very common, growing out of the walla 
supporting the edges of cultivation, Tisa is a very uninterest. 
ing place, a large village for Chamba, with a *kothi” built on a 
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barron hill-side and very hot in aummer, though at an olevation 
of about 6,000 feet. Sand flies are particularly bad in summer. 
Thero is forest house here, a fairly comfortable one, much aps 
preciated hy travellers who have beon long in tonta, A hospital 
has lately been built by the Raja of Chamba, which will be of 
great service to the surrounding villages, as this is the most po- 
pulous district in Chamba. 

The noxt march from Tisa to Alwas is 12 miles, and a fairly 
easy stage. Tho road first ascends a steep ridge behind Tisa, by 
hot and dusty zigzags, but shortly after runs nearly level, and 
passes through the small (deodar) forest of Dauri, which affords 
grateful shade end some pheasant shooting. The upper part of 
the forest, which was once a grass blank, was closed to grazing, 
and partly planted with deodar, and natural reproduction haying 
also succeeded, it is now a dense thicket of nearly pure deodar, 
almost impenetrable in places, and a favorite resort of black bears 
when the millet crops are ripe in the adjoining fields. Onwards 
the road runs almost level for about 4 miles, till it rapidly descends 
into the Baira nala. The left bank of this stream is shady and 
moist, covered with a dense growth of nettles in the lower parts, 
(U, diciea and urens ?) which supply nearly the whole district with 
fibre for rope-making, and are also used as a vegetable. Their 
medicinal properties do not appear to be generally known, nor 
does the yellow dye yielded by the roots when boiled with alum 
appear to be used in Chamba. Beyond the Baira nala the road 
mounts up a steep grassy ridge to avoid precipitous ground along 
the Alwas stream, which flows through a deep chasm some hun- 
dreds of foot: below, and passing ata fairly level gradient through 
the village of Sarwas, gradually descends through a shady bit of 
broad-leaved forest of walnut, maple, &c., to the water’s edge. A 
nice little wooden bridge spans the stream et Trail, and tho level 
space on the bank of the stream makes a pretty and convenient 
place for breakfast if an early start has been made from Tisa. 
The four miles of road from Trail to Alwas are capable of much 
improvement ; from the bridge the road rises by steep zigzags to 
tho village of Kokru, and then goes slightly downhill to Salog, 
while it might easily have been taken nearly level onwards, and 
thus avoided several unnecessary ascents and descents towards 
Alwas. A grove of fine deodars surrounding tho temple of the 
Nil deo above the road is a prominent feature of the scenery be- 
yond Salog. This god is the local clerk of the weather, and is 
propitinted by being bathed in milk and bosmeared with ghi: a 
slight fall of snow or even rain elicits a cry of “Ai Maharaj” 
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from the coolies who are passing. Alwas is a protty camping 
ground on a gontle slope above the junction of two streams, the 
Sarunda and Wang, and surrounded by firs and oaks, An even- 
ing stroll into the forest with dog and gun is generally repaid, as 
koklas and mona] are numerous. Black and brown bears are also 
to be got in the Sarunda nala, and the local shikari, Binoo, lives 
close to the encamping ground, and is always ready to show their 
haunis. 

From Alwas the next march to Salrundi is a fairly casy one. 
Salrundi is merely a camping ground, known as “ halids” in 
these regions, If pressed for time tho traveller would not halt 
here, still a halt is well repaid, for the scenery is grand, and there 
is a charm in being up in this region of mighty mountains covered. 
with ctornal snow. The road rises steeply from Alwas, passing 
at first through mixed forest, then through a belt of pines, and 
finally emerging into the trecless upper region, which during tho 
summer is a beautiful sight, the grassy slopes being carpeted with 
flowers of every hue. Midway thero is a large nala, called the 
Bhujopur nadi, and in this are to be found several good ferns— 
Cryptogramme erispa, Pellea gracilis, Nephrodium Barligerum, 
Brunontanum and odonicloma, Aspidium Prescottianum var. Ba- 
keriana, and on a rock at the side of the road Polypodium Stewartii, 
also some varieties of Asplenium (Ath.) filiz feemina, such as attenu- 
ata, dentigera and retusa, Above and holow this nala are a num- 
her of open spaces, known as “ géis,” which are good places for 
the brown or snow bear, in April and September, and of course 
hereabouts, in the forests there are many mondl and argns pheas- 
ants and snow partridges and pheasants. Salrunili lies at an eleva- 
tion of about 11,000 feet, the Sach Pass being 14,328 feet. There 
is a hut under a mighty rock, but as it is used by shepherds, no 
civilized being can stay in it owing to the vermin which infest it. 
The Sach Pass is the easiest in Chamba, a pony can be ridden 
nearly the whole way to the top when the snow has melted in 
August. Perhaps the best time to eross is in June, when the 
snow is hard, and extends for some miles below the Pass on cither 
side. From Salrundi to the Pass there is no road to speak of, a4 
the snow obliterates it every year, but there is no difficulty in 
getting to the Pass except that on the last few hundred feet steps 
have to bo cut in the hard snow. Towards Dalhousie there is a 
grand view of mountain and valley, but on the Pangi side there 
is nothing to bo seen, as the valley is a very narrow and winding 
one. The Sach Pass can be crossed up to about the 15th Novem- 
ber. Tho descent to Donai is steep, in May and June tho road 
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lios over hard snow all the way, but in August the snow does not 
extend so far, and the path is a very hot and dusty one. The rare 
ferns on this road are Adiantum pedatum, Aaplenium fontanum, 
Polypodium dryopteris and Pellea gracilis, the last having a vory 
pretty delicate frond. Donai is a wretched place to camp at, 
heing situated at the junction of two nalas, down which a very 
cold wind blows ; attempts have been made to build a forest houso 
here, but the avalanches have been too much for it, and nothing 
now remains but a few pieces of stone walling. The final stago 
into Kilar is about 10 miles long, and is an interesting march, as tho 
road passes through some wonderful scenery. From Donni it 
gradually descenda to a bridge which spans the main nala ; after 
crossing this there is a stecp ascent with several turns up into the 
Kalatope forest, The cliffs at this placo rise to a very great 
height ; standing on the centre of tho bridge and looking up they 
actually appear to overhang, and as the bridge is perhaps 200 fect 
above the water, the cliffs cannot be much under 1,000 feet from 
top to bottom. ‘This is a really shoer drop, not morely a precipitous 
slope ; one often hears of so-called perpendicular cliffa of 2,000 
feet and over, but it is difficult to conceive such a thing, and 
if they could be measured, it is probable they would be found 
to be much less. This part of the valley is exceedingly rugged 
and steep, everywhere stupendous cliffs and very steep hill-sides 
with little but grass on them. Along those cliffs are to be seen 
many “kart” or “tahr,” and it is porfectly wonderful how they 
ean dash along at the pace they do, Brown bears are also to be 
found in this valley, both in spring and autumn. Between Donai 
and Kilér there are not many ferns worth taking, except those men- 
tioned above, and Asplenium septentrionale, After passing through 
the K&latép forest, where the road is steep, first up and then 
down, tho Kilar bridge is reached, This spans the Chonab rivor 
(here known as the Chandra Bhaga). This bridge is the usual 
“sangla” of theso hills, being built of wood ; the beams aro sup- 
ported by struts on either side, and it has a planked footway and 
hand rail. The span is nearly 200 feet, and tho bridge is 120 feot 
above the water. Theso structures last very well for 10 to 15 
years, but after that they become dangerous, the centre beams 
having sagged to such an oxtent that they have to be taken up 
and reversed. Before British officers camo to Pangi the river 
was crossed by a “jhula” or twig bridge. A word of explana- 
tion as to the construction of these inay not be uninteresting to 
such as have not sven them. In Pangi they are generally made 
of birch, cotonenstor and Parrotia (“killar”). They do not last 
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more than one year, and moreover require to be repaired after 
every four months. For a span of 200 feet or so the cost is 
Rs. 10 only, and the work of construction occupies fifteen men 
fora week. There are two mothods of construction, one in which 
the guy ropes pass through holes in posts, and in the other they 
are taken over horizontal beams or logs about 2 fect above that 
on which the foot-rope rests. Three large ropes or guys are used, 
one in the contre, which forms the footway, and one on each side 
some feet above the first, These guys are connected by stays 
along their entire length, forming a sort of netting, which is not 
however sufticient to prevent a man falling through. ‘The guys 
are made of green twigs plnited together in fours, forming a slend~ 
or strand, and six of these are twisted together into a large rope, 
too large to be tightly grasped, so that ono has not much hold on 
them in crossing; the foot-rope consists of five strands only. 
The twigs aro gontly heated to render them sufficiently pliant 
to be plaited properly together. Qne man puts the twigs together, 
another heats them, a third does the plaiting, anda fourth keeps 
it tight by monns of wooden pins, at the samo time stretching 
the rope as it is mado. The large ropes are completed on the 
yiver bank, and then the work of getting them across begins, 
Men have to get to the other side of the river, and to do this they 
have often to walk miles up the river bank over most precipitous 
ground till they get to a crossing place, It is quite impossible to 
cross such a river as the Chandra Bhaga, through the water, not 
only doos it rush along at a great pace, hut the water is icy cold. 
Having reached the opposite side, endeavours are made to throw 
over a line to which the ropo is attached. This is sometimes done 
hy firing a bullet, to which a thin atring is attached, but where 
no gun is available they have to throw, from both banks simulta- 
neously, lines to which wooden grapnels are fixed and try to hook 
on in the water ; having done this they proceed to haul the large 
ropo across, and this has to be managed with great caution, only 
a short length being paid out at a time; if it were to fall into 
the water they could never haul it through the swiftly ranning 
river. Once landed, the guys are made fast separately round tho 
nearest trees or Inrge stone and securely fastened. Tho threo 
ropes are then connected together with stays, and the bridgo is 
finished. The whole structure has an airy, unsubstantial appear- 
ance, and crossing it is by no means an ensy task ; the footway 
is merely the large rope with no sort of staging of any kind, in 
fact the process is slack-rope walking of a very nervous kind, 
especially as there is a rushing flood 80 to 120 feot below. To 
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add to one’s nervousness, the “ jhula” has an unpleasant habit of 
swaying both up and down and sideways while boing crossed, 
so that a very steady head is necessary to go across, and very 
pliant foot-gear, no one could do it in ordinary hoots. From the 
bridge, the road is steep till it reaches a leyol with Kilar, this can 
be ridden, but most people would prefer to walk, as there is a very 
nasty drop towards the river. 

Kildr is tho capital of Pangi, to dignify it with a grand name, 
for it is merely a village, with the Raja’s “kothi” and the forest 
house, The latter is a curions old patchwork structure, part being 
like a nativo house and part in English style. It is surrounded 
hy very tall poplars, and has an excellent vegetable and fruit 
garden, especially one English apple treo, which now produces somo 
hundreds of magnificent fruit. Hops were introduced into Pangi 
in 1880 and thrive very well, they aro grown mostly in the Raja's 
land adjoining the kothi, but apparently tho villagers find it is a 
remunerative crop, for they have taken to its cultivation in one or 
two places in the valley, The staple crops are barley, wheat and 
millet, &e. Indian corn is not grown, the snow fall interferes 
with its cultivation, and the bears do toa much damage. Potatoes 

_were introduced by English ofticers years ago, and are grown in 
many villagos, Tho country immediately around Kilér is very 
bare and ugly, tho only noticcablo foaturo, close at hand, being a 
protty grove of deodars. The view up the Chandra Bhaga is very 
grand, mighty snow-clad peaks in the distance, and in the fore 
ground masses of dark stupendous cliffs. At the back of Kildr is 
high barren peak, where marmots are to be found ; they afford 
n very good hour's sport with a rook rifla, and their skins are well 
worth the trouble of the elimh. 

Owing to the foresis having been overworked in the dim past, 
there are very fow maitre deodar trees now left, and the future 
fellings will be limited to a fow hundred once in every five years. 
Although there are not many trees fit for immediate eutting, still 
in thirty years or so the number will be very large, as the growing 
stock is in very good condition, ‘The natural reproduction of deo- 
dar is excellent, sinco tho Forest Department stopped the fires 
thas used to be yearly lighted without any restriction, Some 
plantations havo been made, but the valley is unsuited to artificial 
measures owing to the seanty rainfall, and the efforts made haye 
resulted in failure, partly from this cause, but mainly from the un- 
suitability of tho localities where the experiments were made, thus, 
in one place much time and money were expended on endeayour- 
ing to plant up a piece of old river bed, the soil consisting princi- 
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pally of sand and boulders, Owing to the cessation of regular 
working, no forest officer now lives at Kilir, nor is it likely thore 
will be one there for many years to come, whatever works have to 
bo carried out will probably be under the charge of a subordinate, 
suporvised by tho Chamba officer. ‘Tho elimato of Kilér (8,411 feet) 
is very mild in the summer, rarely rising above 80 degrees ; the 
rainfall is slight, not execeding 30 inches, so that if the placo were 
only more aceossible to invalids, it would be well suited to them 5 
many travellers have likened the summer to that of England with 
the samo softness in the air. Pangi used to be a regular hunting 
ground for ibex, and many English sportsmen cume over in tho 
apring, but the well-known places have been too much shot over, 
especially the once famous Tuan nala, and it is doubtful if an hex 
with horns much over 82 inches could now ho found. The Raja of 
Chamba has wisoly closed this nala, for the present. Thero are 
however, many black and brown bears all over the valley, and as 
Pangi is easily accessible to sportsmen, more so than Kashmir, 
visitors usually find that even short leave of two months can be 
very enjoyably spent in tramping over hill and dale, 
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CHARCOAL FOR GUNPOWDER. 


Ewaurnres have lately been made as to the possibility of making 
charcoal for gunpowder from Indian species uf Cornus—dogwood. 

There ave three xpocios fairly common in tho outer hills of tho 
Ilimalayas, namely, C. macrephylla, €. eapitata and €. oblonga, but 
the cost of transport to the plains would be great, Tl would be 
an advantage if a good substitute for dogwood could bo found in 
nbundance in more accessible regions in India, and the subject is 
one well worthy of an exhaustive enquiry. 

Tho following plants are at present in extensive use for gunpow- 
der charcoal in India. 

The common shrub Justitia Adhatoda, which is called bahekor in 
the Punjab and bansuti in the North-West Provinces, is used for 
gunpowder chareoal in the Punjab. 

Also the lower part of the stem or the root of Calotropis gigantea, 
a desort plant, is used to our knowledgo in tho Punjab. Colonel 
Drury, in his Useful Plants of India, in 1873, also says, page 101, 
that the root is used in the manufacture of gunpowder charcoal, 

Noxt, it is said that the stalks of the cotton plant (Gosaypium 
herbaceum) are also in use. 
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Lastly, we are told that the Madras Government Gunpowder Fac- 
tory make use of the stalks of dAl (Cajanus indicus), (kandi papu 
in Tolugu and arhar dalin Hindustani.) The stalks are delivered at 
the factory with the surface well smoothened. Colonel Drury says, 
page 95, that Cajanus indicus stalks are used for making charcoal 
required in gunpowder manufacture (W. Elliott). Firo is also 
casily produced by friction from the dried stem, 

In the above four plants we havo thus inexhaustible material for 
the manufacture of chareoal for gunpowder. If any of them 
proves equal in quality io dogwood, there is no necd for the 
latter. 

This question should be decided by the gunpowder factories. It 
is not so easy to decido it elsewhere, because the manufacture of 
charcoal for gunpowder requires great caro, the quality of the 
charcoal being very much influenced by the mode of carbonization 
and the temperature, 

In England the chief woods used are the willow, the alder and 
what is popularly known as the “ black dogwood,” but which 
is roally tho alder buck-thorn, or berry-bearing alder (Rhamnus 
Srangula), (Spon’s Encyclopedia, page 882.) 

The udupiion of the wbove woods in England was no donbt de- 
cided empirically, for it is not easy to determine why any partieu- 
lar woods are better adapted than othors, Though various other 
woods aro used for coarge blasting powder, the three named are 
generally selected for the best gunpowders. 

Small wood, of about ten years growth, is in all eases preferred 
for powder-making. Alder and willow of this age will be proba- 
hiy 4 to 5 inches in diameter ; dogwood about 1 inch, Alder and 
willow in pieces 3 feet long, not less than ong or more than 4 inches 
in diameter. The wood musi be straight, perfectly sound and 
entirely free from bark, and must have been felled during the 
spring of the current year, All wood is stacked on iron sleepers 
or on rows of brickwork. The dogwood is covered with straw 
thatehing. 

The wood is placed into sheet-iron cylinders, and these again into 
cast-iron retorts, three of which are heated together in a furnace, 
When clear carbon monoxide flame appears, the process of heat~ 
ing is stopped. The iron cylinders are taken out of the retorts and 
placed into iron extinguishers, in whieh the charcoal is cooled. 
The heating process lasts about three hours. Wery much depends 
upon the temperature, so that even pyrometers are used for regu~ 
lating it, Underburnt charcoal is highly inflammable, Charcoal 
prepared at 260° Centigrade ignites at 338° C., but if prepared at 


CHARCOAL TOR GUNPOWDER. iL 


982° €. charcoal ignites near 676° C, The mare inftammable 
charcoal produces a more active or violent powder, Underburnt 
charcoal has, therefore, found favor for some small arms powders. 

The following are analysis of several kinds of gunpowder char- 
coal -— 


Ash Ce Tg, with 
Alder, 124 87:00 «2:97 878 
Willow, 202 85:82 289 9:28 
Dogwood, w+ ve PTL 8380) 828 1121 
The average donsities of these charcoals are respectively 1:37, 
1:39, 1°30. 


The analysis of the ash of each of these woods was as follows :— 
Alder, Willow, Dogwood, 


Bilica, ae we £66 333 17:80 
Phosph. lime, trace iron, 25°60 2710 1458 
Lime, oe ae 24:90 27:66 31:60 


Magnesia, 277 «425 2:08 
Potash, «.. oe 10538 11:50 820 
Bode, oe = - B21 270 315 


Sulphur trioxide, 1:20 2501-29 
Chlorine, O15 O25 Ob 
Carbon dioxide, ... we 2782-1868 20°62 


Total, ae 9984 9797 99-21 


Experiments were also made (according to Spon’s Dictionary) by 
mixing saltpetre and equal quantities of the charcoals of various 
woods which were burnt together, 12 gr. charcoal with 60 gr. 
sultpelre gave the following proportions of gas in cubie inches :— 


Cubie inches Cubie inches 
of gas, mean, 


Elm, ... Willow (Salio alba), 77 
Oak, ... Alder, Me 74 
Mahogany, ww Filbert, oe 72 
‘Willow (overheated), , 63) Fis, 8 66 
Oak,... « ie w. 55 | Chestnut, we 66 
Buck-thorn (Phamnue fran- Hazel, ie a 66 
gula), ee a 82 


This last table shows that good charcoals are those whichjidevelop 
most gas. Beyond this no definite rules exist about the qualities 
of woods suitable for gunpowder charcoal. Only there is a ten- 
dency to younger wood and to shrubs, Tho latter particularly in 
India, It is, however, possible that amongst the enormous nam— 
her of full sized Indian trees there may be one, or another, the wood 
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of which may be of excellent quality for making gunpowder char- 
coal. ‘The necessity for enquiry seems certainly indicated. For 
tho present a few woods have been selected at the Dehra Dun For- 
est School for experiments, namely — 

Adina cordifolia, Butea frondosa, 

Randia dumetorum, Holarrhena antidysenterica, 

Gardenia turgida, 
also charcoal from the species of Cornus already mentioned, is be- 
ing prepared in Jaunsir, and gpecimens of each kind will be sent 
to the Kirki factory for report. 


TREATMENT OF BAMBOOS. 


Wirn reference to Mr. Mendes’ note on the ‘Reproduction of 
Bamboos’ in the December Number, I should like to bo allowed 
to ask him to give your readers somo information as to the data 
upon which the seven propositions he has made have been based. 
T have read them over carefully, and have been particularly struck 
by his adoption of arbitrary figures, for instanco— 

Proposition 1, Why 25? why not 20, or 30, or any other 
number? and can he show that in any species with which he is 
acquainted, clumps of 7 years possess usually 25 halms, J imagine 
the species ho is referring to is the Dendrocalamue Hamiltonii, the 
common bamboo of the Darjecling lower hills, which, I believe, 
extends into Assam eastwards, but is otherwiso only of very local 
importance, Has Mr. Mendes carefully planted this bamboo (or 
whichevor one it is) and recorded his observations on tho number 
of shoots sent up the 1st, 2nd, 3rd and subsequent years from 
dofinite experimental clumps? If so, the record of his observations 
would be valuable, and I hope he will givo it us. It would bea 
valuable basis for working plan calculations if it could be shown 
that, even on an average, a T-yorr old clump of a particular species 
may ho expected to give 25, or any other number of full-sizo 
halms, 

Proposition 2. Wore aga, why 8? why nat. 5, ar 10, ar 15, or 
any number up to 25? Why also should cach stem bo 7 inches 
in girth ? What species docs ho rofor to, and has he made any 
experiments to show that 7 inches is the average girth of mature 
halms of that species, measured at such and such a distance from 
tho ground? I tako it, 8 is the number arbitrarily snggested as 
being one-third of the number of halms. 

Proposition 3. Hero again, is it not intended to say ‘one-third 
of the number of halms’? Has Mr. Mendes taken any steps to 
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estimate the ‘average growth per clump per year,’ by which I take 
it he means tho ‘avorago yearly increase in number of halms*? 

Proposition 4. Does 2 foet in height correspond, in any parti- 
cular species, to three nodes length? Lf so, in what species P_ The 
fact is, that in most bamboos I have come across, and particularly 
in Bambusa, the internodal spaces at the base are considerably 
shorter than those higher up, and vory variable in their own 
longth, and therefore to givo tho hoight at which a balm should be 
cut at so many nodes from the ground, would bo liable to mislead. 
And why does Mr. Mendes fix upon 2} feet? I believe I have, 
myself, occasionally, arbitrarily fixed the height at which bamboo 
halms should be cut, at a maximum of 6 inches or 1 foot, I do not 
quite remember which, but my object was to secure dow cutting, 
while Mr, Mendes appears to wish to secure high cutting. Can he 
tell us why he wishes to out halms at above a cubit in hoight, I 
should have thought that such a practice would be rathor wasteful, 
and would leave unsightly stumps to rot off and propagate fire 
when dry ; but possibly he has good reasons for his views. 

Proposition 5. Mr. Mendes is probably right in fixing three 
years of age as the maximum age for cutting, but it would be 
interesting to know what his reasons are ; and also if ho has really 
ascertained by observation that the cutting of the first year’s shoots 
kills the clump, in any particular species. Sir D, Brandis, in a 
most useful note, incorporated under Bambusee in Hackel’s ac- 
count of the Grasses in a newly published part of Eugler and 
Prantl’s ‘Naturlichen Pflanzenfamilien’ says that “when one 
cuts away all or too many of the halms of a bamboo-clump tho 
rhizome is weakened. It then brings out for a series of years, 
only thin stems, until continued activity haa again strengthened 
the leaves,” and this accords with my own observations, which in 
the case of Bambusa arundinacea are distinetly that when the whole 
clump is out down, thin twiggy shoots only are produced for a 
year or two, but afterwards these get gradually stronger and even~ 
inally big halms appear again as before. 

Proposition 6. This seems quite right, but the reasons shoul 
be given. Tho removal of dry stems and stumps will prevent fire 
doing more damage than can be helped ; and will give space for 
new halms to develop in; besides making it oasier to out market- 
able ones. 

Proposition 7. This too seems quite a proper provision. © 

The little pioce of experience nt the end of Mr. Mendes’ letter is 
interesting, but it would be the more go if he could develop it and 
give an account of the observations upon which he based it. Tam 
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tnelined to think the generalization is rather hasty, and that there 
may have been other reasons for the better production of the 
planted clumps, such as better soil, more light, &e. 

The fact of the matter is that the whole of our present knowledge 
of the life-history of the Indian species of bamboo, and of the 
sylviculture of the Bambusew, is very small, and we badly want 
experiment and the record of careful and protracted observation. 
I remember that, some years aga, under the orders of Government, 
at tho timo of tho discussion of Mr. Routledge’s proposals to utilize 
bamboo shoots for paper stock, two simple areas were planted at 
Bamunpokri in the Darjeeling Terai, one of Dendrocalamus Hamile 
tonti, the other of Rambusa Tulda (I think). Perhaps Mr. Manson, 
who did the work, took some notes on the development of the 
clumps which, I believe, reached working-size in about five years, 
and noted the number of shoots produced in successive years. At 
any rate I may suggest that, as Mr, Mendes is interested in the 
subject, he should ask permission to make a new experiment in a 
proper locality and record results. He cannot expect that any one 
should supply him off-hand with a set of definite rules for the 
management and working of clumps, to be applied to all species and 
generally, Even the three-years’ rule would sometimes require to 
bo modifted, as, for instance, when the demand is for basket mato- 
rials, for basket makors usually require young and comparatively 
soft stems to work with. It will be very useful to have the whole 
subject discussed in the ‘ Forester, but jt will be still moro useful 
if those who haye mado definite observations and experiments will 
record the results statistically. The species which it is most im- 
portant to observe are—(1), the male hamboo, Dendrocalamus 
strictus, of the dry hills of the North-Wost, Central and South India; 
(2), Bambusa arundinacea, the thorny bamboo of the valleys of the 
Peninsula ; (3), Bambusa Tulda, the common Bengal bamboo ; and 
(4), Dendrocalamus Lamittonii, the common, but poor, specios of 
the Eastern Himalaya. 


Kew, 


\ J. 8. Gampre. 
12th Jemuany, 1888. 


DATE CULTURE. 


Tue following is an oxtract from a letter by Dr. Bonavia to 9 
friond in this country :-— 

“Tam very glad to find that you have started experiments on date 

“onlture. Depend npon it a great deal can be made out of this tree, in 


DATE CULTURE. 115 


varioua ails and localities. It would be adviesble to try some of the 
seedlings under various conditions—such as on tho banks of canala and 
water-courses—on the edges of salt takes, on drier irrigable land, and 
on dry unirrigable land; in order to ascortain what soil and conditions 
are bast auited to it. Like ail other fruit trees, it will bear a great deal 
of cultivation, and the more-care is given to it, the better and larger the 
produce. Tn Egypt they manure largely with pigeon droppings, but any 
rotted manore will do, When the treos begin to fruit, manuring and 
care produce choicer fruit as might bo expected, 

“T hava beon exploring the literature of the date tro, principally in 
connection with its cultivation in Northern Africa. It is wonderful to 
goe what has been done, All the information I have collected I have 
recently submitted to the Government of India, There is no donbt of 
suceasa in many parts of Tndia, provided the schemo is kept going for a 
number of years, and the intarast in thia important subject not relaxed, 
Tho point is to keep it going by the aid of Government sufficiently long 
to enable natives to see the result. Then they will carry it on without 
much supervision out of self-interest. ‘ 

“It ia marvellous to read what the Arabs and Berbers have done with 
this tree near the salt marshes of South Tunis and Algiers, Trees are 
to be counted there by millions, the people living upon little elec than 
their fruit, 

“Tn cortain places they have to draw water by cnmel-power from wells 
of groat depth, in order to irrigate their date trees, 

“Tn Rajpaténa, I fancy in many places water is to be found at com- 
paratively short distances from the surface, Noar rivers, streams and 
tanks, tho roota would soon go deep cnough to be independent of surface 
water; but at firat while the trees are growing, and until they aro estab- 
lighed, a good deal of care should bo given to them. 

“Tn Egypt, the date tree has beon nasociated with man for upwards 
of 8,000 years, and it is wonderful to see how this tree has adapted itself 
to almoat any soil and conditions. They have many varieties; some on 
dry soil, which is not irrigated; some on soils which aro irrigated ; and 
others on low ground, subjoct to Nile inundation, Some do well on 
sandy soil, and some on clayey soil, and so on—like the rica plant 
in Indiu, cultivated from Ceylon and Burma, to the Himslayas and 
Afghanistan, owing to association with man from a very remote period 5 
the dato troo for similar reasons, has had time to adapt itself to various 
conditions—through propagation by seed. This appears the only way to 
get new varieties, that may be suited to different conditions. When India 
becomes well stocked with varieties of date trees, then there will be no 
difficnlty in propagating only those which are best, by means of olfeets, 

“ In correspondence with tho Canal officers of Egypt, I have obtained 
a vast deal of information about the date trec, which I placed at the 
disposat of the Government of India. 
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“ The Nile inundation lasts for three montha ar more, from beginning 
to end (commences in July—in September it is all over the country, 
attaining ita maximum in Cairo in September, and early in November it 
is over). You see this is exactly the time between setting of the date 
frnit and ripening ; and Egypt is then aa damp as the rains in the North- 
Wert Provinces of India, so we mnst give up the notion that the date 
tree cannot succeed except in a desert climate, It should be noted how- 
ever, that in Egypt, the frnit that keapr best after gathering is that 
from kinds that grow on high land, away from tho Nile inundation. 
This is natural. 

“ But just faney some kinds on the low lands doing well, with their 
roots under water for 70 days without injury to the crop! From 20 to 
70 days under water ia ordinary, and some kinds do not produce well 
without inundation. 

“ There is no donht whatever that the waristise of dates aro infinite, 
and although it is only the choice and keeping varieties that ara px- 
ported, all varieties are fit for feeding tho people, either in their ripe 
state, or in their unripe state, and prepared in various ways, 

“In their astringent state (red or yellow) and before they sweeten, 
dates in Egypt aro gold in the bazaars and eaten by the people, 

" Bo altogether thia trea is a most hopeful one for the needs of India, 
rot only in the drier, but also in tho damper, tracts. I hope you will 
not drop the matter, as it is a very promising one. If it do not succeed 
in one place, it is a sign I think, that sufficient attention has not been 
paid to its needs, 

“ Where water is available, either in the subsoil or on the surface, it 
might do all over India. 

“ The best Egyptian dates are— 

(a). @hazalee, Mayanee, Amree, Aktawee, Bayd-cl-Gamal, Bin- 
beysha and Lglain; in tho Sharkich province (on dry 
Jand). 

(8). Samani, Zaglool and Hatawa; in Rosetta province, 

(c). Sultanee and Gunganee; in Gabbari and Ramleh provinces. 

(4), Abreemee, Subkutee and Goundela from Sukkut, Upper Egypt. 

(e). Seine, from Bewa fronticr of Bengasi, 

‘¥.B.—The trees planted in the Sharkich province, ‘and that bear the 
best fruit, are on dry land, but there filtration of water to the roots is 
probable, ag the roots go to great depths. 

“ Thoso planted in Rosetta, Aboukir, Ramleh and Gabbari, are all in 
a damp atmosphere, and damp soil, and dear good qualities of fruit, 

“In Egypt, therefore, is a choice of variotis to suit all conditions 
of the various Indian climates both dry and damp, and T hope the 
Government of India may gee fit to obtain nleo Egyptian variety of 
seeds. Regnier, in his observations on date cultivation in Egypt, saya, 
the seed sometimes produces bastard varieties, bul more frequently pro- 
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duces the parent kind, Of couras the most certain way of reproducing 
the parent kind is by offset. That will come in due course, bat at 
present variety and cheapness is of importance, and if done at all, it 
must be done largely and continuously for a nnmber of years. The best 


way is to take nothing on trust, but to study the needs of the tree in ite 
new home.” 


THE CEDARS OF LEBANON. , 3 


THE grove of cedar trees on Mount Lebanon, which is mentioned 
in the Forest. Flora of the N.-W. Provinces by Sir D. Brandis, 
was again visited in 1875 by Professor Dr. Fraas of Stuttgart. 

From the town of Balbeck in Syria, with a temperature of 86° 
F; in the shade, he marched to the pass of El Adib, 7,825 fect above 
the sea, in the midst of melting snow with a temporature of 43° 
F. at 7 in the morning on the 23rd of May. Beyond this pass 
he came to the grove of cedars. The height of the grove above 
the sea is 6,832 feet, and the temperature fell in the night to 
46° F.,and did not exceed 68° F. during the day on the 24th of 
May. 

‘tho grove stands on the remains of an old moraine, which 
descended from the foot of Mount Makmel down the valley of 
Bsharreh. 

Seven small hills of moraine débris form the site of the grove, 
which is quite isolated. With the exception of nine other solitary 
troos on adjoining ridges of glacial débris, there were near and far 
no other cedars, in fact no other trees nor shrubs, only deep 
down in Bsharreh cypress and poplar made their appearance. 

Tho space occupied by the grove Dr. Fraas estimated at 25 
acres. The total number of trees in the grove were 377, The 
largest tree stood along the rocky precipice of a hillock near the 
Maronite church. Jt measured 45 feet in circumference (at chest 
height), The traveller’s tent stood beneath a tree of 30 feet cir- 
eumference. There wore altogether five trees with a circumference 
of 33 fect and more. The smallest trees had 3 feet circumference, 
A tree of 20 feet circumference had been killed by lightning, and 
on this tree Dr, Fraas counted the annual rings very carefully, and 
found 34 rings on 1-inch radius. 

With this measurement as basis, the age of the biggest treo 
would nearly approach 3,000 years, and tho five biggost trees would 
all oxcocd in ago 2,000 years. Tho emallost trecs would be 200 
years old. : 


SORA A Raasit eta, Son acc ini all windian daca 
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There aro no young trees whatevor, no advance growth. Dy, 
Fraas made a careful search for scedlings, but found none, Herds 
of goats which seek shelter under the cedars account for this. In 
the total absence of reproduction this last remnant of ancient glory 
appears thus doomed to annihilation, More than a score of stems 
show marks of lightning, and most of the large trees are sevorely 
damaged by the storms, and the trees are not as tall as they might 
he. One beautiful tree Dr. Fraas observed which was still perfect, 
180 feet high, and containing altogether nine stories of branchos, 
The last story was tho well preserved top like an umbrella, not 
more in diameter than the base of the tree. 

Foreign visitors have also damaged trees by cutting their names 
into them. 

The local inhabitants world long have cut all the trees down 
if the very sizo of the trees was not a protootion. It is boyond 
theso people's power to cut such trees with their small tools. 

A fow isolated stems of other conifers are standing lower down 
as the solitary remains of demolished forests. These few troes 
ovidently owo their preservation to their size. 

Some onks of 10 feet cireumforonce remain standing for the 
game reason towards the eastern end of the Lebanon, whore all 
younger trees are cut down, 

In other parts of Syria the forcsts are likewise being utterly 
ruined by the cutting and mutilating of almost all trees. Dr. 
Fraas could not help attributing to this barbarism the complaints 
of the more and more frequent thunderstorms in winter and the 
increasing heat of summer. 

Dr. Fraas assumes ulso that thoro has been a genoral change of 
the climate which would prevent the future continuance of cedars 
in tho Tiehanon, We would not quite. go so fur. The climate is 
any how fit for the remaining cedars, and tho absence of new trees 
has been sufficiontly accounted for by Dr. Fraas himself. Further 
there is ample moisture, the snow having boon 6 foot deep at the 
cedars in the wintor preceding the visit. Morcover, the Lebanon 
rises far above the prosant laval of the cedars, and situations with 
lower temperature are no doubt available, 

‘We would, therefore, rather conclude that it only requires a 
period of peace, and preservation from gonts and fires, and the cedars 
would spread again and flourish on Lebanon as of old. Solomon 
is highly esteomed by Mahometans, and some relic of the forests 
which furnished his magnificont temple should be as interesting to 
the Turks, as the tombs of their famous saints, which are so caro- 
fully preserved. 
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DECAY OF POSTS AT THE GROUND LEVEL, 


I wave just unearthed 20 posts from a bungalow, built 10 years 
ago, and find the portions below 2} to 3 feet from the surface as 
a rule quite good (even the sap-wood). 

The decay at the ground line is.so uniformly of the same charac 
ter, that I forward an outline in case 
it may be of use in assisting towards 
an elucidation of this curse. Some few 
posts of ajhar (Lagerstremia Flos-Re- 
gine) I find almost quite sound, and saw 
a case lately where an ajhar post, about 
44 feet girth, was absolutely sound to 


7, ~ > the very surface, all through round at 
de 1s 
aioe bebet ground, though it had boon in for 19 
‘ years, 


H The peculiarity goncrally is that be- 
: low 24 to 8 feet the posts are gonerally 
quite good, even if of sap-wood of na- 
hor (Mesua ferrea), why is this? 

I havo had some considerable exper- 
: ienco in ve posts, but have nover been 
able to understand why evon the sap- 
wood lasts below a depth of 2 or 3 feat, 
in a few cases the heart-wood was decayed at ground level, and 
sap-wood below quite intact. Can any of your scientific readers 
throw any light on the peculiarity, which is one that interests so 
many. 

Neither kerosine, or petroleum, both of which are good for pre- 
serving upper work in doors, are of any use apparently at ground 
level, and packing round the foot with charcoal equally useless ; 
gand ditto. 

A white, thread-like, mycelium seems to infest the decaying por- 
tions, but why it should spare the part above ground, when it 
luxuriates among our tea tree stems, exposed to weather and sup, 
isan anomaly, I enclose some of the threads referred to. 


Naharani Saw-mills, 8. E. Peau. 
Stbsagar, Assam. 

It is probable that at certain depth below the sarface, the mycetinm of the fungus 
which destroys the wood eannot grow, for want of oxygen, and porhaps of sufficient 
humidity, 

"Above gronnd, it ia probably killed by the heat of the any’ and by exposure ta the 
drying influences of the wind and air, which are less effectual amongst the crowded 
fea bushes, 
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Tha mycelinm will he sent to Mr. Marshall Ward of Cooper's Hill Collego for in- 
spection, and if Mr. Peal could forward complete specimens of wood attacked, and 
fructification of the fungus to that gentleman, and also to the Director Forest Schoal, 
the nature of the fungus could be studied. —[Ep.] 


MAGNESITE AT MUSSOORIE. 


T wave just visited tho locality near the Happy Valley in Mus- 
soorie, where magnesite occurs, and found three out-crops 4 foot 
thick, a mixture of a fine white powder and of coarser rock. The 
two can be separated by washing. I obtained 20 per cent. of the 
coarso rock, which is a dolomite containing about equal quantities 
of magnesium carbonate and calcium carbonate. The white powder 
amounted to 80 per cent., and by chemical analysis I found it to 
he composed as follows :— 


Bilica, &., oe oy wo 6 
: Alumina, ferric oxide, &e., ie, 8 
Calcium carbonate, on owe 7 
Magnesium carbonate, ... ‘ae’ ae 84 


Total, «+ 100 
This is much purer magnesite than the specimen which I obtained 
in 1884, and of which an analysis was published in the “ Indian 
Forester,” March 1884. The vegetation prevented me from mak- 
ing a more extended examination, but as the out-crops look like 
the ends of a regular seam, there promises to be a sufficient supply 
for the requirements of a manufactory of wood pulp. 


HL. Wanrn. 


We understand that a Conference is to be held at Delhi, at the 
end of this month, to decide the future organization of a Veterinary 
Department to deal with cattle disease, which has been so preva- 
Tent in the north of India. The question of the extension of tho 
utility of the Dehra Din Forest School will also he discussed. 


yy: Notes, Queries AND Parracts. 


FOREST PRESERVATION. d 


Mr, H. G. Turner, Agent to the Governor in Vizagapatam, in his remarks on the 
water-sapply of the Vizagapatam district, in his report on tho administration of tha 
agency tracts during the year 1886-87, writes :-—Tt is a remarkable fact that thera is 
0 mach misapprehension on the subject of the tiso of rivers, Over and again it is 
tated that brooks riso on the aides of the hills, ‘This was, and possibly siill is, one 
of the many dogmas of the Forest Dopartment, who perpetually implore Government 
and harangue the public on the folly af eutting dowa trees on the side of hills be- 
canse the, water-supply of the countey ig thereby imperitied. Now the sources of 
rivers are not to be found on the sides of hills, Springs do not gush ont of the hill- 
side, like in the picture in the Family Bible which shows a fonntain of water spring- 
{ng forth from the rock at the tonch of Moses’ rod. ‘There in not in the hot weather 
a single spring of usefnl dimensions, issuing from any hill-sido, in Southern India. 
Nor ia there a congeries of such springs whose united flow forme the head of any river 
south of the anow-fod rivers of the Ilimalayas. ‘The aonrees of all rivers in Southern é 
India are on platean and in long sloping valleys and swamps; and river water is the 
gradual off-flow of the rainfall of the country If all the platean and all the valleys 
in Southern India wera tilted up at am angle of 45 degroes, there would not be a 
single perennial river in the Madras Presidency, ‘Yo imagine that rivers rise on the 
sides of hills is equivalent to a declaration that the sloping roof of @ house forms an - 
admirable resorvoir. ‘The truth ja that a hill-side covered or uncovered with forest is” 
shout the worst recoptacle for the retention of water that can be imagined. If the 
.. _ forest bs ent dawn and the carth turned ap for cultivation, water may penetrate, and 
*. “ydonbtless does roappear in the form of springy further down. But all this sourca of 
“yh + auppdy is exhausted Jong before the hot weather sotx in, and perhaps in February, 
2? | oweortainly in March, miles and miles of forest may be traversed wthoat seeing a 
# « Mtrickle fesvuing from the hill-side, This statement is sure to be contested, but T am 

prepared to Ninstrata the truth of my assertion by refcrence to tho head waters of the 

Saveri, Siler. Cauvery and Perjar, with all of which I have some actual acquaintanee, 
e4 [may say that yeara ago when I ventured on these views in tha presences of Dr, 

+2 Brandis, he was 60 sirack with their importance, that he proposed to form a commit- 

to to test thelr trutis, Nothing wad done, however, and peopte still go on repeating 
~ the sama old saws, abent aprings gushing ont of hill-eldes and of the necessity of pre- 

serving tho jungle. tn orde. to protect water-anpply. From that time to this I have 

never failed to tnke note Of these phenomena, when I have been in tho jungle, and 

everything I have secn con‘iring me in the accnracy of the observation. I mention 

this msttor here fur two teA80ng; one is that I impress my views on every forest 

officer I come across, and ¥ tenst that 1 am gradually disseminating a propaganda of 

disbelief in the older tenets of that Jepartment ; antl secondly, bocanse Z want to pre- 4 

vent this raneon.of protecting water supply from being broaght forward lo justify 5 

restriction in the matter of the hlilman’s [jll-sido caltivation, 


i 
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Above we reproduce some remarks by Mr. H. @. Turner, Agent 
to the Governor in Vizagapatam, on the water-supply of that dis- 
trict. It is possible that the printed statement may do less than 
justice to the report. It is also possible that the report may do 
Joss than justice to Mr. Turner’s opinions. But taking the state- 
ments as they stand, it appears that the Forest Department is 
charged with the entertainment of certain peculiar views regarding 
the sites of springs and tho consequent necessity of preserving hill- 
side forests, Hence we may profitably briefly indicate tho réle of 
a forest department, 

A forest is a collection of trees, but it is something more. In 
an old forest we have overhead a leafy canopy. Underfoot we 
have various vegetable growths. This undergrowth is to the earth 
what tho skin is to the hnman hoy. The trees rise from this skin 
like hairs from the body. The skin is composed of shrubs, mosses 
and grasses. Under this growth is a rich mould which ropresonts 
the accumulation of centuries. We could sweep it away in a week. 
No skill could reproduce it in fifty years. 

When wo lay a seed in suitable soil by-and-bye there comes up 
aplant, When this plant has put forth loaves and has grown to 
ita fall sizo, from whore has it obtained tho material for its growth ? 
Is it that tho roots suck nourishment from the soil and send up all 
necessary material in the form of sap? By no means, A largo 
proportion of the new material comes out of the skies, From the 
air is obtained a quantity of water and a quantity of carbon dioxide. 
This latter is the gas frequently called carbonic acid. The carbon 
dioxide is decomposed and the carbon is built up~in the tissue of 
the plant. Liquid water is, so to say, solidified and forms another 
portion of the tissue. 

After a time this plant dies and even while it was living its 
leaves may continually have died and fallen to the ground, When 
the plant is wholly dead ifs past history, so to say, lies around its 
former home. We are here supposing that the relics are not scat~ 
tered by wind or by other agoncies. ‘The soil now may have moro 
collectively in it and upon it than it had before the plant was sown 
there. Among those relics we may sow another seed. This in timo 
will give a plant which dos indoed to some extent find food in that 
mould of relies. But also it lays tho air under contribution, and is 
fed by the rain that falls thore, or the vapour that comes with the 
air. When this second plant has wholly died, its relics are added 
to that portion of the former relies which was not by the second 
plant absorbed and built afresh into tissue. After many genera- 
tions of plants have lived and died on that spot of ground, it holds 
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the tribute received from cubic miles of air through long spaces of 
time. Such is the history of the soil over which we tread as we 
wander through an ancient forest, There is old age in the massive 
trunks, but thore is old age likewise in the soil that sustains them. 

In similar way, on a coral island in the Pacifie there is at first a 
tiny accidental growth of vegetation, By-and-byo this is multi- 
plied, till wo find a fertile island fit for the abode of man, Thus 
also in the desert of Sahara let us bring water to the surface by 
means of an artesian well, By-and-hye we have grasses and a 
row of date palms, These date trees are not transmuted sand, they 
came from the winds of heaven. 

Let as suppose ourselves to do what savages or thoughtless 
pioneers have done, in many lands—lct us visit an old forest and 
ent its patriarchs down. Now let a heavy rain descend on that 
mould of ages. It is curried down to rivers or scattered far and 
wide over lower lands, That mould was potential wealth—that 
wealth exists no longer. 

On the other hand, lot rain equally sudden and equally violent 
descend on an old forest. Much will have fallen before the ground 
below has become appreciably wet. After the leaves have received 
as much es they can hold, the soil will begin to get droppings. 
The water thus gently falling from the height of the lowest leaves 
will not disturb the arrangement of the mould. This mould will 
act like a dry sponge absorbing and accumulating in its interstices 
a great mass of water, This mould in turn holds up the water so 
that for a time nothing finds its way to the lower lying strata. 
Frequently all the water that has fallen will he lodged and retained 
in the monld. There it ean remain a considerable time, as the 
evaporation will be slight, Moanwhile, the grasses, shrubs and the 
great trees will be feeding on this weter. Thus tho mould acts as 
a treasure house or reservoir. But if such a heavy showor were to 
fall on open land most of the rain may run off before the vegeta- 
tion has had time to make proper use of it, and, in so running off, 
it is nob owly useless, but injurious, as it carries good soil along 
with it. Especially is this likely to happen if the opon land is on 
a hill-side, 

In a country like India we may have months ef dry weather, 
and then the rain comes down as if all “the waters that are above 
the firmament” had decided to stop there no longer. If these 
waters, which are above the firmament, could be arranged in the 
manner of a shower-bath—ourselves to pull the string when so it 
pleased us—then forests anywhore, and especially in countries like 
India, would lose one of their recommendations. Here we have 
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only beon thinking of forests as modifiers, distributors or reser 
voira of moisture. In some of the States of North America the 
early English settlers cleared off the forests with such thoughtless- 
ness, that now for the manifold wants of their thriving communi- 
ties they have to import timber all the way from Canada. Prab- 
ably these are some of the truths that the Forest Department are 
preaching in Vizagapatem. 

Let us now consider the question of the site of a spring. At 
ono of the highest points of the Brocken, which is the topmost 
peak in the Hartz Mowntains, there gushes out a spring called 
the “Sorcerer’s Spring.” It is so called because its appearance 
there suggests some sort of magic. The wonder is where the water 
comes from to supply its unceasing uw. The oxplunation is that 
the mountain is crowned by a plateau, The highest point of this 
plateau is about twenty feet above tho spring. When the extent 
of this plateau is considered and the quantity of rain that falls on 
it is calculated, it is found that the rainfall is more than sufficient 
to supply the outflow of the spriag. 

This spring is exceptional in its position, but it is mentioned 
here as a caution against the dogma that springs xever rise out of 
hill-sides. 

Let us for the genoral case consider rain falling over a large ex~ 
tent of mainly open country, All that the vegetation and topmost 
soil does not at once absorb sinks to lower strata. As long as theso 
are easily permeable the water continues under the action of gravi- 
ty to work towards the centre of the earth. At last the water 
reaches some water-tight stratum, and then its course must change. 
This stratum will not bo a perfootly level plane, but it will have 
crumples or folds—though these may te only slight—and will in 
some direction slope downwards, Along this downward slope— 
which again may he slight—the water will run, As it runs it will 
chiefly collect in the folds or channels, and these channels will rm 
into each other. Thus we have a subterranean system of streams, 
all running it may be finally inte one main stream. If this imper- 
vious stratum somewhere strikes the surface of the earth, then at 
that place—culled the outerap of the stratum—the water will gush 
forth and we give it the name of a spring. 

The water in its course to the spring may have ups and downa. 
All that is necessary is that the spring itself shall be at a lower 
level than some other parts of that water-tight or impervious stre- 
tum. Whether this outcrop of the stratum happens on a hill-side 
or happens in a valley between two hills is—so to say—an ac- 
cident. 
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Let us for a moment imagine that the spring rises out of a hill. 
side and let there be a small forest round the spring. Then the 
outflow of that spring is only slightly influenced in any way by 
that forest, for the epring may drain a thousand square miles of 
the earth’s surface while the forest may be less than ten square 
miles in extent. If a forest department took to protecting that 
forest it would not be with the chief objeot of preserving undimin- 
ished tho ontflow of that spring. 

As another cage, let us suppose a couple of long hill ranges with 
a valley or system of valleys between them. Let us imagine that 
the water-tight stratum crosses these hills passing under the valleys 
—not striking anywhore in the neighbourhood the surface of the 
earth. Then the rain that falls and sinks into the ground on those 
hill-sides which face the system of valleys will tend to run into the 
valleys. The water thus forms a curved sheot following the in- 
dentations of the water-tight stratum. In the valleys the upward 
pressure of this water thus resting on the impervious stratum be- 
comes great, as it has what engineers call a head of water. Sup- 
pose that somewhere in one of the valleys the ground above the 
water-tight stratum is easily penetrable by the water. Then the 
water will well up thero, and though it may begin with a small 
opening, it will gradually enlarge it by the mere mechanical action 
of the water. In this case we have tho spring site in a valley. 
The lower the site where tho water finds its way back to the earth’s 
surface the more abundant the flow is likely to be, because the 
extent of earth surfaco thus drained is likoly to be larger. Sucha 
apring is also likely to be more constant in its flow, for though 
thore may be dry weather over one part of the thus drained earth 
surface, heavy rain may be falling elsewhere, and so keeping up 
the average. 

Lastly, suppose that in tho valleys between these hill ranges 
there is no one small spot of earth below which the ground over 
the water-tight stratum offers an exceptional facility to the upflow 
of water. But let there be a somewhat considerable extent below 
which the soil or the rocks are all equally and moderately pervious, 
Then the water will tend to escape upwards through this extent of 
ground, and we have perhaps a lake formed. If the outflow of 
water is less considerable, or the evaporation is great, wo may only 
have a marsh or swamp. In this latter caso there is no reason 
why the ground should he nearly level. 

If, however, the forest is comparable in extent with the country 
drained by the spring, then the value of the forest in sustaining and 
equalizing the flow of the spring has been proved beyond all ques- 
tion, specially is this the case when the land is on a slope. 
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As rogards the statement that a “hill-side is about the worst 
receptacle for the retention of water that can be imagined,” it 
may be sufficient to mention that on the peaty mountain slopes of 
Ireland and Scotland there are lodged at the present moment some 
millions of tons of water.—ZJndian Engineering. 


In vHe Himazayan Country.—The country of the outer Him- 
alaya-—the tracts which form the base of the vast triangle which 
has the isle of Ceylon at its apex—is the most charming for cli- 
mate and the most surpassing for grandeur and beauty of scenery 
of all the districts, countries, and places of India. The writer is 
familiar with but one part of this long line of territory, and of 
that part he takes up his pen to give some account; but he be~ 
lieves that he may say with correctness that there is vast simi- 
larity everywhere along the great wooded base which looks down 
on the plains of Hindustan, in front of tho eternal snows, from 
the Punjab territories, far to the left, to Darjecling and parts 
adjacent and beyond, away to the right, You have the same san- 
atoria for British soldiers ; hill stations for the Rurapean come 
munity generally, which vary only as one English town differs 
from its neighbour ; and nestling in nooks all over the hill-sides, 
you have the same sort of native inhabitants, semi-Hindustani 
or Indian and semi-Mongolian in national type. 

Of Inte years, the most notable movemont in these mountain 
districts has been the establishment of the Forest Department by 
the Government of India, which has, by the hands of this depart~ 
ment, assumed formal possession of ull the great forests ; has set 
about taking care of them ; and, further, of multiplying and in- 
creasing hoth the area and the bost natural products of these enor~ 
mous and majestic wildernesses. Noble are the mightly hill-sides, 
indeed ; and in the verdure with which they are clad may be 
counted many varieties of pine and classes of kindred gonus. The 
deodar, which we believe is a cedar, is esteomed the most valuable, 
In the hill-tracts which face the upper provinces of India, the 
mountains generally are wooded only on the sides looking back~ 
ward to the higher ranges, the snowy chain behind ; and tho slopes 
which look south, to the sun, are yellow and bare. At points 
along the lino of railway which runs for many a hundred mile from 
Galoutta in the south-east to far-distant Peshawar, right on the 
distant vergo of empire, one can alight to go to the hill station of 
his choice or to which duty draws him. Darjeeling, which is now 
a great place, can be reached from Caleutta direct ; and by going 
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up the line, one can alight for Naini Tal or Mussoorie, for Dalhousie 
or Simla ; but to get to these places, after leaving the main line, 
one must undertake a second journey, which varies in length and 
in difficulty with the station selected. But refreshing it is, when 
you do get there, and you can appreciate then what ‘climate’ 
means; and you are apt to go about enjoying each mouthfal of 
the fresh air, with hands extended, as if to grasp and weigh and 
feol the delightful commodity. 

The climate would bo considered good and bracing for any 
country in the world ; and the Forest officers are quite apprecia~ 
tive of the great advantage that in this respect they enjoy: and 
they oling to the hills, although, 2s compared with some cthor 
departments, the Forest is not well paid ; while the life is often 
one of complete isolation, The Forest officials have rather a 
difficult course to steer in their dealings in the way of duty with 
the native comnuunities of the hitl-side and the glen. The villages 
are legion; they are scattered about everywhere, and they have, 
tho writer infers, many claims, coming down probably from un- 
known antiquity, which are apt to clash with the great claim of 
imperial lordship. But the department appenrs to be very wisely 
guided ; and the officials are trained men, not rarely of high 
scientific attainment ; learned in all native languages, and in social 
position equal of course to any, Jolly little eribs some of the for= 
est huts are, and in much, very un-Indian like ; but covered with 
trollis-work and creepers, half hut, half bungalow, they carry one 
away from things Indian, especially when the sun is sinking low 
behind the great mountain walls, and the air is getting chilly, chil- 
ly. Very pleasant then to turn inside, where the little room is 
ruddy with the light of the roaring fire. On the sward near the 
house you way see, too, English daisies, but they do not come 
naturally ; for if they exist, they are due to the horticultural tastes 
of the officer of the circle. The villages are low in the interlying 
valloys, but sometimes on the slopes of the hill, Some look like 2 
collection of Swiss cottages, two-storied and roofed with slate ; and 
Swiss or not, certainly unlike anything in the lower regions, ‘ the 
plains,’ from which we haye just ascended. 

In one large village which the writer visited, he was struck with 
the fine appearance of the female community. They looked far 
finer beings than the men, and were full in form, with remarkably 
large and expressive black eyes ; and, generally, buxom of figure 
and expressive of face; while the men appeared very ordinary, 
thin, and shabby croutures. 

Another charm of ‘the interior’—~as the regions lying away 
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from the hill stations are called—is the pheasants. Horo you get 
the noble birds amid the noble forests. There are several varieties, 
but the most prized is the moonal, which is got at the highest ele- 
vation, and whose coat is of a beautiful azure. You may be ‘ worse 
off, indeed, than to be wending your way home to the hut carry- 
ing w heavy pheasant, which you have just bagged on tho soft 
grassy brow of some great declivity ; turning, now and ngain, to 
look at the sunset light still welling up from the sable deaps of the 
opposite ranges ; and then feeling the frozen ground of the forest 
path crunching beneath your feet ; while your retriever comes pat- 
tering after you. 

There is other game than pheasants on these alps, however, very 
different; and the pursuit more arduous. Bears abound, and 
tigers are at times very troublesome. The bear, although not fond 
of showing fight, can maul most frightfully with his claws, which 
resemble those of 2 garden rako, and his favourite coup is to scalp. 
Mr. P-——, a Forest officer, lost his life by a fall from a precipice 
in an affair with a bear ; and as to tigers, our host at Deoban, Mr. 
S-—, was the lucky man who, a fow years ago, killed a man- 
eater, for whose destruction the whole station of Chakrata turned 
out, soldiors, civilians, and all, a comprehensive line ; and the animal 
fell to the rifle of Mr.S——. In a jar of spirits in the bungalow 
some human remains are shown that wore found in the stomach. 
Close to Deoban, Mr. G-——, of the Forests also, a noted sports« 
man and shot, while walking along, heard some noise behind him, 
and discovered that he was being followed by a tiger. He signal- 
Jed to his servant to hand him his rifle ; and returning towards the 
striped animal, he ‘let him have’ a bullet in the head, and ‘ bag- 
ged’ him; the shot being as accurately placed between the eyes 
as if done by a pair of compasses !* 

In tho winter-timo, tho writer has seon tho icicles hanging 
plentifully, long and solid, from the caves of the Deoban bungalow, 
tho snow lying deep everywhere, and the vast woods shrouded, 
silent, in the soft ghostly garniture. This spot is some 9,000 feet 
above the sea; and after a stormy night, the writer has seen the 
clonds lying like a preat calm sea below one, with here and there 
the tops of hills for islands. The coup dail was superb and en- 
chanting : the millions of surrounding trees mantled in saintly 
snow: below one’s feet, the floor of cloud, ‘ vast—motionless’ ; 
far away, the whito bulwark of the eternal snows,; and over all, in 
exquisite contrast, the pale blue of the sky, with the ann as yet 


* This did not hoppen near Deobax bat in the Bhagaratti valley —[ED.] 
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unrison. Such a scene is not often beheld, and forms a diamond 
locket for Memory to keep with her. 

In the summer, which is always pleasant in these altitudes, wild 
strawborries patch the sides of the hills with red, Eaten ‘one by 
one,’ these havo not much flavour ; but munched by the handful, they 
do give out some characteristic relish, albeit a faint one ; and they 
make very nice jam. Apricots are grown in the native villages, 
and these, too, are better as jam than eaten from the tree, Rasps 
and blackberries can also be gathered ; and the writer remembors 
gratefully tho confections made by a lady-friend resident at the 
neighbouring military hill station ; and all made from native fruit, 
supplemented by perhaps English strawberries, In the military 
station, in cantonments, you might well forget India, for every- 
thing looks so English. ‘Neat brick buildings of all sizes, with 
slated roofs’; brisk, stalwart redcoats ; neat young English womon 
passing by ; and in the gardens below tho railing-lined walk, little 
fair-haired English boys and girls laughing and playing. And 
the frosh, glorious air, how it comes in billows up the wide steep 
ravines, with the diminished trees and villages far away down! 
And looking level, you feel the sensation of being up in a balloon! 
Here tho newly arrived regiments aro sont when just oué from 
England, to be ‘set up’ by a year’s residence, ere going to their 
long spell of duty in the hot plains beneath. And tho English 
look, mostly, as if the place did them good ; and you may see as 
healthy visages and as rosy cheeks here as you could wish. 

To revort to the strawberries. Tho writer recalls a time when 
ho went strawherrying with the help of all kis baggaye coolies, to 
gather for jam-making ; and how a favourite dog, Sancho, a water- 
spaniel, was as keen after the berries as any, and would hunt for 
them in company of his master, and with roguish delight would 
seek to he first at a good one, pouncing upon it with his paw ; and 
with waving tail, and the whito of his knowing eye showing, re- 
fusing to let go! A hill pony that had been for years in the plains 
enjoyed himself, too, on another occasion ; and when he came to a 
strotch of snow lying by tho roadside, would delight to go among 
it and to toss at it with his nose as ho trotted through it. It is 
requisite in these parts to have horses that are accustomed to the 
hills, for animals coming up freshly are apt to get terribly puffed. 
and blown with but little exertion, Ponies are preferable to horses, 
but tho lator arc oxtonsively uscd. Not far from the cantonmenta 
of which we are writing is the spot whoro, in the year 1871, Cap- 
tain Lillingston of the Forest department lost his life hy his 
horse’s foot slipping. Ho fell, not over a sheer precipice, but 
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down a long grassy bank ; and was found dead at or near the foot 
of it; and the horse too. A simple stone with an inseription and 
LHS. marks the place on the path by the lone hill-side. 

One branch of the work of the Forest department is the cutting 
of sleepers for railway purposes, and the floating of them down the 
streams that wind towards the plains at the bottom of the ravines 
in the mountains, The deodar codar is the bost, we believe, for 
sleepers. This is 2 most important part of the department’s opera- 
tions, Another is to supply the cantonments with firewood ; and 
lastly, it devolyes upon them to offer a great deal of genoral hos« 
pitality, which they obligingly do, and at no small sacrifice, for 
many are the calls upon them, both upon their time and their cellar 
and larder, by friends well known and by the passing atranger. 

It is a grand mountain country. The scenery is of great beauty 
and grandeur ; often more bare and bold than beautiful yet in 
the aspects facing the north, whero the trees abound everywhere, 
one finds scenes of singular nobility ; and on most days you can 
got a view of the higher monarchs, the eternal snows. Theso, 
howover, are distant, and not, therefore, so imposing as imagina« 
tion will figure them, and the snow appears at times as of a metal+ 
lic tings, But it is grand, nevertheless ; and the air cold, bracing, 
glorious, Lovely are the pinowoods when the late afternoon sun 
is lingering among them; and the high bank where the wild 
thyme grows, on the misty morning when the sun is slowly climb- 
ing up from the onst, there is health and pleasure and pootry there 
too ; as there is when the aromatic scents from the forest side steal 
over one like soft and subtle music.—Chambers’s Journal, 


Taz Fonnsrry or Wesr Arnica.*—'This, as its title indicates, is 
intended to form a hand-book to the economic plant-products of 
Western Africa. Although the author is Governor of a British 
colony in this region, his remarks are by no means confined to 
British possessions, but are intended to include all that is at present 
known of economic interest connected with the plants of Western 
Tropical Africa, 

Following Prof. Oliver, the author deems it expedient to divide 
Westorn Tropical Africa into two principal geographical regions. 
The first, called Upper Guinea, includes the western coast region 


* Sketch of the Forestry of West Africa, with partienlar Reference to its Principal 
Commercial Products. By Alfred Moloney, C.M.G., of the Government of the 
Colony of Lagos. (London: Sampson Low, Maraton, Searle, and Rivington, 1887). 
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from the River Senegal on the north to Cape Lopez immediately 
south of tho equator ; the interior drained by rivors intermediate 
hotweon these limits, and tho small islands of the Gull, Fernanda 
Vo, Prince's Island, St. Thomas, and Annabon. Tho second re- 
gion, called Lower Guinea, includes West Tropical Afriea from 
Cape Lopez southward to the Tropie of Capricorn, including Congo, 
Angola, Benguela, and Mossamodes. Within tho limits here indi« 
eatod wo have British possossions represented by “colonies” and 
“ protected territorios,” and we havo numerous possessions claimed by 
tho French, Portuguesa, Spanish, and German Governments, some 
of which have only lately been acquired in the European scramblo 
for African territory, Lt is only right to mention that the term 
“possessions,” as here applied, is somewhat 1 misnomer, Thero is 
little practically possossed, even by ourselves, except a slender 
coast-line : the interior is described as having no “ territorial dofi- 
niteness,” and it is politicully, no less than scientifically and com= 
mercially, unexplored. Capt. Moloney has wisely not attempted 
to treat separately of the economie products of these possessions, 
Flo has tnkon their present economic hatanieal productions in order 
of export value, and we find that these consist chiefly of palm oil, 
ground nuts, india-rubber, coffee, gum, dye-woods, cacao, cotton, 
fibres, and timbers. Palm oil, the produce of Heis guineensis, a 
plant which covers immenso tracts of country in Western Africa, 
is imported to this country to the value of nearly a million and a 
quarter annually. The yellow palm oil is obtained from the outside 
fleshy portion (sarcocarp) of the nut, whilo a white solid oil ig 
obtained from the kernel, India-rubber is another West African 
product obtained chiefly from climbing vines belonging to the 
genus Landolphia, The author was one of tho first to draw atten- 
tion to the valuo of Landolphia owariensis as a rubber-plant, and it 
must he gratifying to him to find that the exports of “ white 
African rubber,” as the produce is called, have during the last four 
years risen from almost nothing to a value of nearly £36,000. 
What is know as “Yoruba” indigo, derived from a large treo, 
Lonchocarpus eyanescens, has evidently a commorcial value, but at 
present it is used to mix with butter or “shea” to make tho 
negroes’ hair a fashionable gray ! 

Numerous West African plants are cited as yielding either gum 
tragacanth, copal, frankincense, gum-arabie, bdellium, or resin ; 
what is called “ogea” gum, derived from an unknown treo, 
Dariellia sp., is used powdered on the body and as a perfumo by 
women. ‘he true frankincense-tree of Sierra Leone is Daniellia 
thurifera. Camwood, used largely as a dye, is derived from Baphia 
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nitida; but althongh barwood is goncrally said to bo derived 
from the samo source, it fetches only one-sixth the price of the 
former. Tho medicinal propertics possessed by numerous West 
African plants is a subject full of interest, 

Various specios of Strophanthua, the active principle of which 
was formorly used for poisoning arrows, and is known to be of in- 
calculablo benefit in cardiac diseases, and the merits of the “ mira- 
culous horry " (Sideroaylon duloifeum) of tho Akkrsh and Adampe 
districts, which is credited with rendering tho most sour and acid 
substances “intensely sweet,” and of tho “oro” plant of Sierra 
Toone, said to act as an irritant poison cumulative in its effects 
(which has boen ascertained at Kew to be a specios of Huphorbia), 
are among the numerous subjects requiring further investiga- 
tion, 

A most cursory glance at this book cannot fail to suggest the 
wonderful wealth both of botanical and industrial problems which 
are yet unsolved in connexion with West Tropical Africa, The 
“ Flora of Tropical Africa,” by Prof, Oliver, of which three vol- 
umes are published (the last in 1877), has made a beginning in the 
work of elucidating some of these problems; but in recent times 
fow men havo systematically pursued West African botany, and 
the entire absence of a resident botanist or of a properly-equipped 
botanical establivliment in any of our West African colonies has loft 
the plants of a most important region to be known only by tho 
intermittent collections of travellers who have cither perished there 
before their mission has been completed, or have hastened home to 
avoid the effects of the deadly climate. 

Nearly 200 pages of Capt. Molonoy’s hook are taken up with 
condensed notes and references to the economic plants of Western. 
Africa arranged in natural orders according io the “ Genera 
Plantarum” of Bentham and Tooker. To many people both in 
West Africa and at homo these notes, brought together by the 
assistance of an officer connected with the Kew Museums, will 
prove of great value. In the appendices aro given a copy of the 
instructions for collecting plants, seods, and useful plant-products 
issued by the Royal Gardens, Kew ; an ornithology of the Gainbia, 
by Capt. Shelley 5 a list of Coleoptera and of diurnal Lepidoptera 
of the Gambia, by the same writer ; and a list of reptiles, batra- 
chians, and fishes collected at the Gambia by Capt, Moloney in 
1884-85. 

Tho book is well got np and clearly printed/“aut it has the wn- 
pardonable defect of being published withoyt a good alphahotical 
indox. This groatly dutracts from iis waly€as a book of reference. 
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Tt, however, is tho chief fault wo have to find with a work full of: 


interesting matter for the first time brought together, and evident 
ly prepared with groat care—D, M.—Wature. 


Tom axncat Froons ry ran Punsap.—Tho ‘ Pioneer’ has review- 
ed our February paper from “ Indian Engineering ” on the effects 
of irrigation on the recent oxcossive falls of rain in the Punjab, 
and as wo thoroughly agree with the conclusions arrived at, we 
republish the articles for the henetit of our readers, 


“The floode which bave several times within the Inst three or four 
years breached the North.Westorn Railway in the neighbourhood of 
Umballa, thercby cutting off Simla for a time from postal communica- 
tion with the outor world, have been generally attributed to the reckless 
denndation of the lower hill ranges botwoon Simla and the plains. This 
view has of course been maintained, and the proper remedy pointed ont 
and insisted on again and again by professional foresters; yet in a apirit 
of fairness, which cannot be too ‘highly commended, the ‘{udian Por- 
ester’ for this month quatea from a professional engincering paper an 
article by Mr. J. E. Hinton, C.E., which maintains that the ‘true 
cause’ of there floods is to be found in the nowly irrigated lands of the 
Siraa district watered by the Sirhind Canal. The editor of the ¢ Por 
ester’ makes no commont on Mr. Hinton’s article, probably thinking 
that his statomonts and the figures advanced in their support carry to 
professional readers their own refutation, Briefly stated Mr. Hinton’s 
ealenlation is thie: taking 1,000 aquare miles in the neighbourhood of 
Sirsa, of which about 1-400th part is under daily irrigation in the hot 
season jnst before the rains, and essuming that the evaporation from 
this is one-fifth of an inch daily (about twice the average rate, but pro- 
bably not too much for June), we get a milion onbie fect of water daily 
added to the over-lying atmosphere, which, when rapid transportation 
by the hot north-west winds comes to an end, will apeedily saturate tho 
over-lying atmosphere, aay to the height of a mile, Supposing thess 
1,000 cubic miles of saturated air to be carried by south-west winds to 
the outer Himalayan ranges, and to have the temperatura there reduced 
10 degrees, the reauit will be a precipitation of 70,000,000 cubie fect of 
wator, or thereabouts—surely sufficient to give rise to a disastrons food, 
so it scems when we speak in millions, But if we inquire how mach 
rain this means when measured in the ordinary way, we find that 
70,000,000 enbio fet aprend over 1,000 square miles of country mean 
only 0-08 inch of rain—barely sufficient to lay the dust |” 


BS naa 
“The actual quantities of water involved in a downpour giving rice to a 
big flood are so arate the ovaporation from all the irrigated 
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Yand in India is a negligible qnantity in any investigation into their 
origin. Thus on two occasions last year the rainfall over the eastern 
half of Dehra Dan, the Siwalika and the Nahan hills to the west, exceeded 
10 inches in 24 honrs—once over a great part of tho region, which is 
much more than 1,000 square miles in area, it was nearer 20 than 10 
inches, But 10 inches of rain over 1,000 aquare miles is 23,283,000,000 
cubic feet-—a quantity incomparably greater than any result of local 
evaporation, and capable of producing most disastrous floods if allowed 
to ron off directly into the drainage channels, On the Punjab side of the 
Jomne such a free course is provided by the denudation of tho lower hills, 
The railway, therefore, gets broached almost as regularly as the raing 
season comes round, and in some districts, like Hoshiarpur, the fertile 
lands of the plain are being smothered under tho sands bronght down 
from the poorly consolidsted tertiary rocks of the onter hills, On the 
Saharanpur side of tho river we do not hear of such flaads, thongh the 
rainfall on the Mussoorie Tlills, Dehra Ditn and the Siwalike ta usually 
much heavier than to the weatward, simply beeanso the soft sandstones 
of tho Giwaliks are carefully protected from denudation by a belt of clase 
forest. Heavy downpours over this region in the month of Angust have 
been unusally froquent, it is true, since the opening of the Birhind Canal ; 
but post hoc is not always propter hoc, and of the cause of this freqaency 
nothing whatever is known, Every season has its own pecniiaritics, aud 
each year the heaviest rain has 2 tendeney to recur in particular localities, 
Some years the region of heaviest precipitation is in North Bengal or 
‘Tirhoot, at other times i¢ is Robillthand, and this year it happened to be 
the Upper Dofb and Dehra Din, Bat when the heaviest rain falls in 
the normally moiater regions to the eastward (where there are no canals), 
much larger amounts arc not uncommonly recorded, for example over 36 
inches at Parnenh one day iu 1879, and over 34 ut two places in Rohil- 
kbLand in 1880. °.— Preneer, 


HectaMation or Usar Lanps ix Brrar.—Wae extract tho fol- 
lowing from the Annual Report of the Agricultural Department, 
Bengal, for the year 1886-87 :— 

“ Having noticed in the ‘Indian Agriculturist’ that Mr. Maries, 
Superintendent of Gardens of the Maharajah of Durbhunga, had 
succeeded in reclaiming lands impregnated with saline mattor by 
planting certain trees upon them, 4 letter was addressed to him, 
asking for further information on, the subject. In reply, Mr. 
Maries wrote es follows :— 

«¢ When I came to Durbhunga six years ago, I was much troubled to 
know what to do with certain patches of saline soils of the worst dea- 
cription. One was the site of an old saltpatre factory where even weeds 
would not grow. Lhad this soil dug cep (2 feet) and planted thick 
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(3' x 8’) with Inga Saman (rain trees), Aldizeia procera, Albiaxia 
Lebbek, Cassia florida, Sillingtonia hortensis, sitet, nim, Gc. The bext 
were the two first named. ‘They wero sown in pans, transplanted when 
the second leaves developed into single pots, and grown on till about 8 
feet high in pots, The galt ground was prepared as above, and the trees 
planted early in the rains, The ground in three years was completely 
filled with roots, and to all appearance the salt gone, The trees were 
thinned out last year only leaving the best, and tho ground is very good 
now. 

«In another placo noar my house, where the ground was covered with 
white aalts quite ono inch thiek, and where nothing would grow, T had 
holes dug 4’ x 4’, and new earth filled in, and large trees 12 months old 
transplanted with wood poles, I gavo the menenrements of two on the 
worst gronna to prove how they have grown—Albizeia 5 years old, 
hoight 40 fect, girth of trunk 4 fect from ground 8 foot 10 inches. A 
rain tree same aga, girth 1 foot 10 inches, height 20 feet, a epreading 
tree, The ground now is covered with did grass, and I have some 
splendid plantains growing thera, 

“¢Tho trees I think should be thoroughly established in pots before 
planting, and this should be done in favourable weather just at the com- 
mencement of the rains, 

“The Inga Saman produces such an enormous quantity of surface 
feoding roota, and these yearly decay, leaving a rich deposit of vegetable 
mattor in the ground, and meking the soil open, and Ihave no donbt 
the trees take up the salts too, that in a fow years the nature of the soil 
is completely changed. The trees should be planted as thickly as pos- 
sible. 

46The timbor is first rato for firewood, and the trees bear lopping well. 
should think it wonld be an excellent tree for awampy feverish places 
in Bengul or elsewhere, being such an enormous water absorber; it is as 
valuable as the willow or encalyptus, the willow being used by the 
Chineso aa a preventative for fever, and always planted round villages 
in rico districts, 

«6 Albissia ia said to be a valuable timber; it is certainly a very hand. 
ome tree. I can give you a supply of seods, if you care to have Uem, 
for distribntion and trial in other places, 

“©¢ Rain tree seeds can bo obtained from Dr. King, Seebpore Botanical 
Gardens,” 


“Though the question of reclamation of lands imprognatod with 
snline matter is not of such importance in these a3 in othor Pro- 
vincos, yot it is by no means an unimportant one in Behar, where 
considerable areas of saline soil are to he found. Dr. King, who 
was consultad on tho subject, sees no reason to doubt the correct= 


ness of Mr. Marios’ conclusions, and trees havo been supplied by 
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him for exporimontal cultivation on saline coil to District Officors 
who have applied for them. 

“A sample of the original soi! reclrimed by Mr. Maries is at tho 
samo time being analysed with a view to determino how far it real- 
ly contained snline matter.” 


Taratent or Prawrs Artackmp ny Wiits-ayts.—A correspond- 
ent of a northern paper has very recently made known through 
its means, the fruits of his experience in connoction with a cortain 
very simple modo of so treating plants that are attacked by whito- 
ants as to effectually rid them of those dangerous enemies, and this 
too, when apparently more powerful methods recommended by 
scientific authority, had proved unsuceessful, both in his own banda 
and thoso of other people, We therefore dvem it advisable to mako 
known ag widely as wo can, the preciso nature of his successful 
oporations in order that planters and gardeners overywhere, within 
the limits of this Presidency, who are suffering by the invasion of 
those insect pests may have a chanco of getting rid of them by 
following his examplo. This experimentalist, we must add, before 
going on to describe his special method, had tried the scienti- 
fically proscribed remedy of Phenyle, and had “ found that its 
effects only last so long as the scent of the phenyle remains in the 
ground, For when this gots faint and dies out, the white-ants 
will attack the plants so treated.” The alternative agency employ- 
ed by the same party, however,—and which he therefore “would 
recommend to all amatenr and othor gardeners,—even the “ Super- 
intendent of the Government Botanical Gardons,”—is to adopt tho 
following recipe for keeping white-ants from the roots of young 
trees and plants :—" Get a common mud pot, and half fill it with 
coal-tar, filling up the romaining space with wator, and then leave 
it in the sun during tho rest of the day. In the evoning, look 
at the solation that has been formed, and, if very strong, pub a 
portion of it into an ordinary watering pot of water, and soak the 
roots of the young trees or bushes you suspoct to bo attacked by 
white-ants with it; also take a small quantity of the strong re- 
solution, and danb the bark of them with a rag or brash well wet- 


the white-ants climbing up, as they are so fond of doing, and bark- 
ing the trees or shrubs.” But the liko troatyfent will not suit 
vegetables of minor kinds. “TI tried it the ofher day” (adds this 
expert) “on somo cabbages that tho whito-ayits attacked after they 
had been planted out, but it did not succefd, I strongly suspect 


ted with this for a fow inches above the ctf will prevent 
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tho solution was teo strong as the young plants were quite burnt 
up or scorched.” The uso of coal-tar, per se, to protect fruit-hearing, 
trees from the attacks of various insect pests is of course an old 
story known by all Huropeans, although it probably has not reach+ 
ed the ears of natives in general ; but applying the same protective 
to ordinary garden vegetable growths would seem to be a novel 
practice, which is well worthy of a gonoral trial by all gardeners 
who find their plants of thut description invaded by white-ants, or 
any other crawling insect pests, Coal-tar water will most likely 
repel any of these which come within scent of it, to say nothing 
about the effect on them of its aste; for everyone who is acquaint« 
ed with that product of the gas-works must well remember how 
highly offensive is its smell, and how difficult is the operation of 
cleansing any part of one’s person or clothing which has had the 
jilluck to get smeared with it accidentally, Before quitting this 
subject, we may as well draw attention to a kindred mattor of 
considerable importance to coffee-plantors at large, since it con- 
corns the doubtful value, to their estates of a certain trea, on 
which they have hitherto placed much reliance, to wit, the * Atti” 
(Ficus racemosa) regarding whieh a correspondent has written thus 
to a Bengal journal :-—“ It is an open question whether tho “ Aities a 
do good by attracting the green bug to themsclves, away from 
the coffeo, or harm, by attracting this pest to the estate. I most 
reluctantly admit my own opinion is, that they must, and can- 
not but, do harm. For they form grent breeding placos all over 
the estate ; and although for the time being the bug may keep to 
them in preference, I fear that it would cease to do so with the 
disappeucanco of groon leaves and shoots. It is « terrible dilemma 
that wo are in : extermination—if it be possible—cannot be carried 
ont unless every “ Atti” tree on the estate, so soon as attacked, is 
ent down and burnt, And this is the tree that we havo so carefully 
reared and brought up for shade?’—Indian Agriculturist. 


fal 
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‘Tas large gonus of vory interesting forest shrubs contains, ac- 
cording to the Flora of British India, 146 fully described Indian 
species. There is scarcely any part of India in which at least one 
species may not be found, while in some parts tho species are so 
common as to be specially remarkable. Everyone who has been 
in Simla and taken an intorest in its Flora, must have seen tho 
beautiful blue flowers of S. alatus, in the woods of Mahasu, Theog 
and Nagkanda. Visitors to Darjecling can hardly have helped 
noticing, in those years in which they havo flowered, the graceful 
purple corollas of &, divaricatus, brightening the banks of the Birch 
Hill walks, the tangled growth of the bright-blue flowered S. 
Wallichii at Senchal, and the variegated leaves of S. petiolariz, on 
the road to Rungbee. In Assam, the handsome S. flaccidifoline 
is cultivated for the sake of the indigo dye which its leaves afford, 
while another Assam species, S. isophyllus, is a common ornament 
of the gardens of Calcutta. S. auriculatus is a cold-weather flow- 
ering species, which may he seen in perfection in the sil forests 
of Chota Nagpore, and away down into those of Ganjam ; while 
the species which Mr. C. B. Clarke considers the finest of all, S. 
scrobiculatus, adorns the ghats of the Bombay Presidency, and 
should be well known to the botanists of Mahabaleshwar. Bat 
it is probably in the South of India that the Strobilanthes reach 
their largest sizo, and are most conspicuous 5 and though there 
fre some very fine ones to be found in the Anamalai, Pulney 
and Travancore hills, it is especially in the Nilgiris that the shrubs 
are most easily seen in perfection, 

The annexed list shows most of the species of the Nilgiris. 
Most of them the writer has collected himself, but one or two'he 
has received from Mr, M. A. Lawson, the Government Botanist of 
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the Madras Presidency, The Flora of British India whigh des- 
cribes the specimens in the Kew Herbarium collected by Wight, 
Gardner, Beddome and others, might add two or three species, 
and there are probably several whose flowers are not yet known. 
The writer knows two or three specios by the leaf only, but has 
not yet succeeded in finding the flowers. 

Tho ‘Strobilanthes’ do not all flower regularly every year: 
some few species do, like Wightianus and Perrottetianus, but more 
ordinarily the species flower only after long intervals and then 
die down. The stems if not burnt, rot away, and the next year 
the ground underneath is carpeted with a mass of young seedlings 
which gradually grow till their time of flowering comes again, 
and then dio off in their turn. . homotropue died off in this way 
on the Sispara ghat in 1884, S, asper at Naduvatam, and S. sexene 
nia on Doddabetta in 1885, and §. pudneyensis on Cairn Hill in 
1880. 8, Aeteromallus also flowered in 1886 on the Coonoor ghat, 
and has probably since died, So dense is the thicket of Strobi- 
Innthes in the undergrowth of the forests, that under ordinary 
natural circumstances it is really only at the time of the periodi+ 
cal flowerings that the tree seedlings get a chance of a start. 
There are usually thousands to be found under tho thicket, but 
unlil the Strobilanthes dies, or is cnt away, they simply remain 
stunted, waiting till the removal of the cover gives them a chance, 
and thon they usually take advantago of it and come on quickly. 
It has, consequently, on tho Nilgiris beon Intely found useful to 
assist in disengaging the seedlings by clearing away the growth 
of Strobilanthes. In the forests around Ootacamund and Coonoor, 
where there is a large demand by the poorer classes of natives for 
small fuel, and where the hard, brightly burning wood of the 
Btrobilanthes is much appreciated, it is possible to clear away the 
growth of it and not only allow of the young trea seedlings get- 
ting a chance of growing, but provide a considerable amount of 
fuel, ample, at very cheap rates, to cover the whole cost of the 
work, In tho Lamb’s Rock forest, 87 acres ‘cleaned’ in 1886, 
at a cost of Re. 222, produced 9,038 head-loads of fuel (about 
823 tons), realizing, at one anna each, Rs. 565, equivalent to a 
net profit of Rs, 9-4-0 per acre, Something like nine-tenths of 
the material cut consisted of ‘Strobilanthes.’ The good results 
of this work were most marked: myriads of seedlings wero dis- 
engaged, and a few years hence, with the help of a seed outting 
or cutting under selection in the cover, what was a few years ago 
merely a dilapidated shola with cover of old, mostly unsound, trees 
and underwood of Strobilanthes, will be converted into a fully 
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stocked pole forest. It may easily be understood that the clearing 
of Strobilanthes must precede the seed cutting, or the cutting under 
selection (jardinage). When the cover over-head in a forest is 
light, the bank of Strobilanthes underneath is often very valuable 
as assisting to retain the moisture in tho soil, prevent fires, and 
nurse tho tree seedlings, and in some cases it is best not to clear 
away the growth too wholesale, hut to disongago seedlings in plots 
where they are found sufficiently thick and good, An example 
of a shola in which not only the Strobilanthes were cut, but also 
tho covering trees some years ago, may be seen in the valley at 
tho back of the inspection house at Naduvatam. There, the growth 
of new Strobilanthes and tree seedlings together is so thick as to 
be at the disadvantage of the latter; and, did funds admit, tho 
Strobilanthes should now bo thinned out, 

The most common and best known species is S. Kunthianus, 
which prefers the dry slopes of the castern side of the hills, where 
there is little or no trec-forest. In such localities it is chiefly 
found associated with the Nilgiri gooseberry (Jthodomyrtus to- 
mentosa), the bright flowered Hypericum mysorense, the yellow 
raspberry (Rubue ellipticus), the barberry (Berberis aristata), the 
shining leaved Dodonma viscosa, the pink-flowered Sophora glauca, 
and the wild date Phenia pedunculata, while the beautiful large 
white bells of the Nilgiri lily (7ilium neilgherrense) may he seen 
in places lifting their heads through the shrubby growth. But 
when in flower it is the Strobilanthes which gives its colour to the 
scenery, and the hills may often be seen coloured of the bright blue 
colour which has led some persons to attribute to this circumstance 
the origin of the name of the ‘Blue mountains.’ S, Kunthianus 
flowers at intervals of some four to six years, It flowered pro= 
fusely in 1881 and again in 1886, and may be again expected to 
flower about 1891, though sporadic flowering specimens which 
have not died may here and there be met with in most years, On 
the downs to the west of Qatacamnnd the S. Kunthianus is re 
placed by the much smaller S. sessilis, a beautiful plant of a lovely 
tinge of blue. Almost every year the sholas of Ootacamund be- 
come gay in autumn with the blue, lilac or white flowers and the 
reddish young leaves and bracts of S, Perrottetianus, while in soma 
sholas &. folios, a quite different looking kind, is more common, 
und grows to a larger size of wood, having often stems of 4 to 6 
inches in diameter. The chief species on the higher parts of Dod- 
dabetta is 8. sexennis, which has a powerful and rather unpleasant 
odour, though when in flower, it shows a beautiful mass of bright 
blue panicles, It flowered last in 1883, and then died down, leav~ 
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ing its knotty stems to bo used as fuel and myvinds of seedlings to 
form a new crop. 

In 1886 there flowered in the Cairn hill sholas a species with a 
curious narrow-necked bell-shaped flower, which has beon identi- 


fied as 8. pulneyensis, hitherto only known from the Pulney hills. . 


Another common Ootacamund species is the rough looking S. 
Wightianus, which grows indiscriminately on grass land or in 
shola, and flowers yearly, 

About Coonoor, in the Lamb’s Rock and Tiger Hill forests, besides 
8, folioaus and 8, Perrottetianus, a species is found which Col. 
Beddome says he watched for years without finding flowers. The 
flowora camo in 1886, and the plant seems now to be identifiable 
with S, heteromallus, except that the seeds, instoad of being glab= 
yous as described by Mr. Clarko, and as shown in the very few 
specimens in the Kew Herbarium, show when wetted, 2 dense masa 
of shaggy white hairs. This spocios grows to a very large size on 
the Coonoor ghft, and does not seem to have been gathered in 
flowor since Dr, Wight collected it in 1850. As Col. Beddome 
had, during these 36 years, such fine opportunities of watching it, 
it may be that its period of growth is so long ay 86 years, or it 
may have flowered unnoticed every 12 or every 18. 

Some of the most boantiful species are those of the Kundahs, 
and especially at Sispara, where in 1883 was found the beautiful 
but sticky S. amabilis, with its large panicles of pink bells, and the 
woolly-leaved 8. gossypinus, which almost alone gregariously covers 
one large hill side above Sispara. Col, Beddome collected thia 
species in 1870 and the writer in 1883, so that its term may be 18 
years, though a specimen of its wood in the Madras collection 
shows only ten annual rings. The wood is a very hard one, of a 
pretty brown colour ; indeed, the wood of most species, though 
usually white or grey, is hard and strong, and makes an excellent 
amall fuel, About Naduvatam S. asper, a rough looking shrub, 
flowered gregariously in 1885, and died off, and in 1888 the samo 
happened at Sispara, aa already mentioned with S, homotropus, a 
species closely allied to S. sexennis. In the samo yoar was found 
the species which is probably the most beautiful of all, .S, violaceus, 
only found ina shola near Bangi Tappal, where it overshadows a 
fine growth of that splendid fern Lomaria Patereoni. The flowers 
are a deep violet, and so far as is known, it was last gathered by 
Col. Boddome in 1870. 

This short account of the Nilgiri Strobilanthes ought not ta 
close without mention of S. luridus, a straggling species of : the 
western forests of Sispara to Naduvatam. It bas cone-like spikes 
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of large dark purple flowers, of which a white variety occasionally 
occurs, and which grow on the stems on the old wood. It has a 
near ally in a remarkable species which is only found in the valley 
at the head of tho Noyil river in Coimbatore, S, bolamputtensis, 
a curious epecies with large serrated orbieular bracts and brown 
flowers. 

The whole genus is one of great intereat to the Indian For- 
ester, and to the lover of beautiful flowers. Seeds are often sent 
home, and the growers wonder why they do not flower ; perhaps 
these remarks may help them to understand the reason, 


List of Nilyivi apecies. 


Section 1, 2 stamens, Enporocon, 

1. S. foliosus, T, And. Very common above 6,000 feet in all 
the sholas about Ootacamund. Flowers blue, appear annually, 
leaves bright green. 

2, 8. Kunthianus, T. And, Common and gregarious on dry 
slopes everywhere above 4,500 feet. Flowers light blue, appearing 
about every six years; leaves groy beneath, thick. 

B.S. gossypinus, 'T. And. Only about Sispara, on the hills 
botween it and the Nadghani precipices at 5 to 6,000 feet. Flow- 
ors lilac, appearing about evory 10 yeara; leaves covered with 
dense yellow wool, 

4. "S. euspidatus, T. And. Common on tho Sigur ghit at 4 to © 
6,000 feet and ocoasionally elsewhere, Flowers blue, probably 
annual, leaves white silky beneath. 

5. S. consanguineus, Clarke. Scarce. Northern valleys-— 
Masnigndi—flowers blue. 

Section II. 4 stamens. TustRosiLantires. 

A, Bracteate— * 

4. S. barbatus, Nees. Ochterlony valley and south-east Wy- 
naad, at about 3,000 feot ; collected lately by Mr. M. A. Lawson. 

7, §. heteromallus, T, And, Very common and grogarious on 
the upper parts of the Coonoor ght about Benhope—altitude 3 to 
4,000 feet. Flowers lilac, appearing about every 10 to 12 years ; 
leaves rough. 

8. 9. Wightianus, Nees, Very common all round Ootacamund, 
but small. Flowers pale blue to dull lilac, annual ; leaves rough. 

9. S. pulneyensis, Clarke. Sholas on Cairn hill, Ootacamund, 
7,000 feot. Flowers blue, appearing about every 8 years. 


ib 
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10. S. neilgherrensis, Bedd. Wet forests in south-east Wynaad 
Flowers blue. 

11. S. Perrottetianus, Nees. Sholas of the uppor plateau, very 
common at Ootacamund, Flowers light blac, lilac or pink, appear= 
ing annually ; leaves soft, hairy. , 

12. S, Zenkerianus, T, And. Sholas of Doddabetta and Ava- 
lanché at 7 to 8,000 feet; rather like S. foliosus, Flowers blue; 
leaves smooth green. 

13, S. ciliatus, Noes. Western slopes, Carcoor ghat, about 
2 to 3,000 feet (M. A. Lawson). Leaves smooth, 

14. S. tristis, T, And. Western slopes, Ochterlony valley (M. 
A. Lawson). Has deflexed pedicela and amooth loaves. 

15. 8. Heyneanus, Neos. A small species of the Wynaad in 
forest underwood. Flowers blue, in hop-like clusters, leaves rough. 

16. 8. micranthus, Wight. A large species, common in Long- 
wood shola at Kotagiri, where it flowered in 1885. It probably 
flowers about every 8 to 10 years. 

17. S. papillosus, T. And. Shrub common in the Kondahs 
and in a few ravines on Doddabotta at 8,000 feet. Flowers blue, 
apparently annual ; leaves rough, also the bracts. 

18. S. luridus, Wight. Strageling shrub with largo hop-like 
clusters of flowers on the stem, sholas of western slopes—Sispara 
to Naduvatam at 4 to 5,000 fect. Flowers dark purple, sometimes 
white, appearing annually ; leaves large. 

19. S. aaper, Wight. Common ahout Naduvatam at 4 to 5,000 
feet; rare elsewhere. Flowers small, blue. 

20. S. sessilis, Neos. Small species in tufts on the downs, 
Flowors blue, appearing probably overy 4 to 5 years. 

B. Paniculate— 

21, S. sexennis, Nees. Large shrub, common on Doddabetta 
at 8,000 to 8,500 fest. Flowers blue, appearing about avery 6 to 
7 years, leaves bright green, narrow. 

22, S. homotropus, Nees. Large shrub very like S. serennis— 
common in the Kundahs, Flowers blue or white, appearing about 
every 10 years, leaves bright green. 

23. iG. wolaceus, Redd. A rare shrnh. Kundahs near Rangi 
Tappal. Flowers panicled, violet, appear about every 7 years, 

24. S. amabitis, Clarke. Shrub, western slopes. Sispara 5 
to 6,000 feat. Flowers panicled, pink, appearing about every 10 
years, very sticky. 


' Kew, } ot 
4th November, 1887. J. S. Gamone. * 
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Ar the last meeting of the Nilgiri Natural History Society Mr. 
Lawson showed a specimen of a whitish mineral substance found 
in a toak treo growing in the Government Plantation at Nilambuir. 
This peculiar secretion is not altogether unknown to officers in the 
Forest Department, and its composition has on more than one o0- 
casion boon investigated by chomists. 

In 1870 the fact of calcareous masses occurring in timber was 
brought to the notice of the Asiatic Society of Bongal by Mr. R. 
V. Stoney, who stated (vide P. A. S. B., May 1870, p. 135) that 
many trees in Orissa had pieces of limestone or calcareous tufa in 
their fissures, but principally asan (Terminalia tomentosa, W. and 
A.), swarm (Zizyphus rugosa, Lam.), sissu (Dalbergia siseu, Roxb.) 
and abnua (Diospyros melanoxylon, Roxh.} 

In 1880 Mr. V. Ball in making a geological survey in the Cen- 
tral Provinces met with this concretion, and thus alludes to it in 
his “ Jungle Life in India.” “ Some white marks on the eut stamps 
of an asan tree canght my eyo, and these on examination proved 
to be sections or laminz of calcaroous matter which alternated with 
the ordinary rings of woody growth. The rocks about were 
gneisses and schists, and I could discover nothing in the soil to 
account for the peculiarity, In some cases irregularly shaped 
pieces 7 inches long by 2 inches thick were met in the trunke 
at a height of about 6 fect from the ground. By the natives 
the lime is burnt and used for chewing with pan. On examina- 
tion it was found thore was no structure in these masses which 
would justify a conclusion that they had beon formed by insects. 
Some included portions of decayed wood seemed to be cemented 
together by the lime.” 

Major General Morgan, late Deputy Conservator of Forests, 
Madras, speaks of it in the following terms in bis “ Forestry of 
Southern India””—“ It is a curious fact that in the Wynaad, though 
there is no freo lime in tha soil, yot toak (Tectona grandis) and 
blackwood (Dalbergia latifolia), if wounded near the ground con- 
trive to absorb largo quantitios of lime. It may bo seen enorusting 
the tree on the surface as far as 4 foot in height, from 3 inches 
to a foot in width, and 2 or 3 inches in thickness, The lime is 80 
hard that it destroys circular saws, and the Caramburs use it for 
chewing with betel. 


* A paper rend at a meeting of the Nilgiri Natnral History Society, Ootacamund, 
November 7th, 1887, : 
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Abel in 1854 thus described it—*The wood of teak, which 
grows in the South of India and other tropical countries, frequent. 
ly exhibits cracks and cavities of considerable extent lined with a 
white crystalline deposit consisting chiefly of hydrocalcic ortho« 
phosphate, C, H PO,, H,O, with about 11:4 per cont, ammonio+ 
magnesium phosphate.” (Chem. Soc. Qu. J. xv. 91). 

This white deposit in the wood of teak has also been examined 
by Thoms, who found it to consist of monocaleic orthophosphate 
Ca H PO, (Landw, Versuchs, St, xxii, 68; xxiii, 413), More 
recently still Professor Judd has found in teak a specimen of crys+ 
talline apatite, a well known mineral oontaining a large proportion 
of caloium phosphate, 

“The formation of this deposit indicates that the wood itself 
must contain a considerable quantity of phosphoric acid, and the 
analysis shows this is really tho onsc as tho ash of took’ wood is 
composed as follows :— 

C.0 M,O F,O K,0 ¥,,0 8i0, 80, P,0, CO, Cl 
81:35 9:74 0-80 1:47 0:04 24:98 2-22 29°69 0-01 0-01 

The percentage of carbon and hydrogen are higher than in most 
woods, and this together with the richness in calcium phosphate 
and silica may perhaps account for the great hardness of teak.” 
‘Watts’ Dict. Chemistry, ard Sup., p. 1894. 

The sample from Nilambur was in the form of a rounded flat- 
tened cake about 10 inches in diameter and 2 or 3 inches in thick- 
ness ; dirty white in color, with a rough gritty surface. A sample 
‘was made for analysis by breaking off portions from different parts 
of the cake and reducing tho whole to a fine powder. The powder 
examined under the microscope was mainly in an amorphous con- 
dition similar to prepared chalk, with a dark colored gummy mat- 
ter, and a small quantity of crystalline quartz sand. The following 
is the composition :— 


Calcium carbonate, fe it we 70-08 
Tricaleic orthophosphate, ... wae ve 289 
Quartz sand, aes 976 
Organio matter, we 1480 
Moisture, ts a - ve B00 

Total, se 100-00 


The analysis shows that the principal compound fs calcium ear- 


bonate, and the concretion approaches nearer the chalk or lime- 
stone formation than that of the apatite or phosphatic found by 
other investigators. An examination of deposits from other trees 
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ht show greater differences than these, but it seems enough has 

sen done to prove that the calcium clement forms the base. 

The sind, probably blown up as dust and made to adhere by 
the organic matter, is a mechanical ingredient. The deposit con- 
tained no salts of sodium or calcium soluble in water, nor any 
ammoniacal compounds ; this would stand to reason, as the heavy 
rains to which this district is subjected would scarcely leave any- 
thing soluble on the trees, 

A sample of the soil from the Teak Plantations, the same as that 
in which the Ipecacuanha is being cultivated, has also been exam- 
ined. It is a light reddish brown sandy loam with quartz, Ina 
dry state it contains 79 per cent. of silica and silicates, about 5 per 
cent, of organic matter, the same of iron oxide and alumina, and 
-217 per cent. lime a as oxide, 

The scanty amount of lime present in the soil, and the largo 
amount found in the treo, show what an enormous quantity must 
havo been taken up by tho sap. I havo shown elsowhero that a 
full sized cinchona tree contains about 10 ounces of lime (as slaked 
lime), not concentrated by abnormal development in one place, 
but distributed in all its parts. A teak tree from its size and ash 
contents would have a much larger supply than a cinzhona, and 
yet, it sooms, is able to exerete it in some abundance. In what 
manner this takes place is not easy to determine. The calcium 
enters the plant in a soluble form ag sulphate. ‘The calcium unites 
with oxalic and other acids and is precipitated, while the sulphuric 
acid parts with its sulphur to form organic compounds. A wound 
in the treo is liable to render these processes abnormal by causing 
the vegetable acids to ferment by oxposure to the air and to yield 
carbonic acid as one of the products, and this meeting with the 
calcium in the ascending sap exuding from the wound might con- 
vert it into an insoluble calcium carbonato which would harden in 
the cavity of the tree and form the deposit. 
TD, Hoorzr. 
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TIMBER VERSUS METAL SLEEPERS. : 


Tan following notes from recent numbers of “Indian Engineer 
ing,” represent the opinions of competent authorities regarding 
the relative value of deodar versus motal sleepers. 

‘A first-class deodar sleeper 10’ x 10" x 5” costs on an average af r 
hore Rs. 3-2, and this slespor when fully eqnipped with chair, 
ikes, &c,, costs Rs. 4-0-6 when laid on the roadway, On thr other + 
f a fully equipped oval bowl metal sleorr is Rs, . 


P 
and, the price of 
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7-11-6, or Rs, 3-5-0 in excess of tho cost of a deodar broad gauge 
sleoper. Tt should also be noted that metal sleopers are much 
more liable to damage during transport than wooden ones. ‘ 

Tt is further shown that tho cost of ballusting a line Inid with ie 
wooden sleepors is more expensive than that of a line laid with i 
metal ones, so that finally the saving is reduced to Rs. 2-1-2 in 
favour of the wooden sleepers. 


“The age to which a wooden sleeper will do its work, is, in common 
with the metal sleeper, dependent to a great degree on the description of 
maintenance it receives, ‘Taking a first-class deodar sleoper, the road it 
is Jaid in, well maintained, the traffic—the average traffic of a Northern 
India line—I fix tho age to which it will attain before demanding re- 
moval at 20 years, 

“Tho age of the metal sleeper undes exactly similar conditions may, 
T think, be taken at 40 years, 

“In many parts of Northern India traversed by railway, where the t 
quantity of salt in the earth is very excessive, this 40 years of lifeI = + 
hava given is liberal to a degtes. Salt is disastrous to the metal sleeper, 
so much go, that in these salt plains I am confident s wooden sleeper 
would ontlive a metal ono. I will, however, to strengthen my case, take 


no advantage of this fact, but will allow the age of the metal sleeper to 
be 40 years." 


In comparing the relative cost of maintaining the two different 
classes of roadway, it appears that there isa saving of Rs. 53-8, per 
mile, per annum, in favour of the timber sleeper line of railway. 

Ib is also generally admitted that the toar and wear of rolling 
stock and the damage done to the rails is much less on a timber 
road than on a metal one, which fact represents a further saving 
of no small importance in favour of woolen sleepers. 

Again it is explained that in the case of minor aceidents, which 
aro the most common on Indian lines, it is found that the damage 
done to the permanent way and rolling stoek is always much 
greater in tho case of lines laid with metal sleepers, 

Tn such accidents the metal sleepers are generally smashed to 
atoms, whereas on lines laid with wooden sleepers those suffar 
little, and the damage done to rolling stock is usually trifing. ‘Tho 
writer then goes on to show that at the end of 20 years the total 
saving, effected on a line laid with wooden sleepers will be Rs. 
10,026 per mile on account of original cost and maintenance, 
and that after having relaid the line at a cost of Rs, 6,400 por 
mile, which will carry it on for another period of 20 years, or : 

-oimedliiaic the whole life of the metal sleeper roadway, there will 
not saving of Rs. 8,626 in favour of the timber road. : 


TIMBER versus MRTAL SLERPEHS, 163 


What amounts could be added to this, on account of the longer life 
bestowed on rolling stock and raila, and what on account of savings in 
accidents (all due to the timber road) it is impossible to say, but T do 
not think I am giving too much in favor of the timber sleeper, if I say 
that the cost of minor accidents (and these, be it remembered, are the 
raling accidents in India, and are besides very numerona), is ten times 
as much on ‘metal roads’ ag on timber ones, 

“ Thero ia another point in favor of the wooden sleeper, to which Ihave 
not yet alluded; this is, rato of exchango between India and Europe. 
My pricing of metal sleepers is based on figures which existed 6 months 
ago, but are now larger by reason of a falling exebango, and with a pros- 
pect of a further fall the advantages of using timber sleepers locally 
produced is still more apparent,” 


Several interesting remarks are made by one of the writers re+ 
garding tho relative qualities of timber for sleepers, which may be 
summarized generally as follows :— 


«The best building timber in the Ponjab is deodar, which is obtained 
in large lengths in tho hills. Tt possosses strength, hardnese, stiffness, 
and durability, and is, therefore, well fitted for sleepers on the railway, 
entailing leas wear and teat to rolling-stock, less brenkage of sleepers in 
ease of accidents, and also being much cheaper than othor kinds of sleepers. 

« For broad ag well as narrow gauge, it is equally good, and is casily 
obtained in large quantities, at convenicnt places. Best heart-wood 
should only be used, and ali defective wood rejected, it should be entirely 
free from gap-wood, large, and loose knots, flaws, shakes, and splita, and 
should be well seasoned. Picked heart-wood ia free from tho attacks of 
white-ants, and the ravage of other insecta,” 


In conclusion, one of the articles contains the following important 
observation with regard to the desirability of Government rotain- 
ing its money in the country instead of remitting it to Europe on 
account of the purchase of metal sleepers, in which case the Indian 
Government sustains a still further loss on account of exchange :— 


“That it is to the interests of the Government to keep its money in thia 
country cannot be contradicted, ‘The people of this country, both Euro- 
peans and natives, aro entitled to benefit directly, as woll aa indirectly, 
by the making of railways, The Indian Government has laid down an 
ordey, that whon articles of local (i.e, country) produce comparo fuvor- 
ably, in description and cost with articles of European mannfacture, they 
are to receive preferonce by officers purchasing on behalf of Government. 
In the matter of sleepers the Government should go further and give the 
Tndian deodar sleeper the preference of the metal one, even if it were 
proved to be more expensive. Tho liberal uae of timber sleepers being 
assured, capitalists would invest capital in growing timber and producing 
Dleopers. ‘Large areas of land in the hills, now barren, would be planted, 
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and the country opened up, and employment would be found for a large |” 
number of Europeans and natives who can now find none. ry 
“ Provod, however, aa it enaily can be, that the timber sleeper is cheap- 
er than tho metal one, both in initial cost, and throughont its life, it is 
imperative on the Indian Government to encourage its production in 
ible way, and to secure for its own use every decont sleeper 


COMPARATIVE TEMPERATURES ON HILL STATIONS — 


AND IN THE PLAINS IN THE NORTH-WEST PRO- 
VINCES, INDIA. 


A aiawce at the daily weather reports issued by the Moteorologi- 
cal Reporter to the Government of India, will show that during 
certain times of the yoar the minimum or early morning air tem- 
peratures at the hill stations 5 or 6,000 feet ubove the plains are 
very little lower than at the plain’s stations. Indeed, there aro days 
when the temporature on the hills in the early morning is actually 
higher than in the plains, That this should be the case is ox- 
plained by the action of radiation which causes cold air to ac- 
eumulate in the plains whilst the overlying air is comparatively 
warmer. This has been demonstrated in a remarkable manner in 
Dehra Din by means of the scaffolding previously described in the 
“Indian Forestier,” The air 66 feet above the ground was found to 
be as much as 12 degrees warmer during the early morning than 
the air 4 feet above the ground. This effect of nocturnal radiation 
shows itself also when the plains and mountain tops or ridges are 
compared with each other. To make this very evident, temper- 
atures were obsorved at the exceptional height of 9,000 fect above 
the sea, at Deohan forest chauki in the Jaunstr Division, North 
Western Provinces Forest Department. Simultaneously the tom- 
peratures were also observed at Dehra Duin in the forest office 
and 7 miles out (south-east) near a forest camp, called Ramgarh, 
in midst of a sdl forest. Both latter places are about 2,000 feet 
above the sea, and therefore 7,000 feot below Deoban, 
Unfortunately the temperatures at Deoban were observed half 
an hour later every day than at Dehra Din and Rémgarh, but 
allowance can bo made for this. The annexed tnble shows that 
there is as much difforence between the Dehra Diin office station 
and the forest station of nearly the same height above sea lovol 
as there is between the latter and Deoban. : 
The Deoban station is only 3 degrees below the Ramgarh forest 
station. If wo allow 2 degrees on account of the difference o} 
time, we will have Deoban 5 degrees lower than Ramgarb, and EN 
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degrees lower than Dehra Dun forest office in the mean. On the 
27th of December, Deoban showed actually a higher temperature 
than the two lower stations ; on the 29th, Deoban exceeded Rém- 
garh; on the 7th of January Deoban equallod the mean of the 
two lower stations. 

It is intended to establish regular incteorological observations 
at Deoban in the course of this year, when more reliable com- 
parisons will be possible. 


——— 


Dehra Don Forest | Pémaarh Forest | Heohan Forest 
Date, Office, above 2,000 oor toons Chauké about 
feat, eee oe 19,000 feat, 
7-30 AM, 4-80 AM. 8 aM. 
15th Dee, 1887, 42 40 34 
léth 39 48 34 
th yoy 40 38 33 
19th 4, oy 38 36 35 
20th yyy 44 41 35 
Bete yp 40 38 35 
2and ,, ” 44 39 36 
23rd 4, ” 44 42 87 
24h yy 42 40 ” 35 
27th yy 35 34 38 
28th oy 39 33 34 
20th 5, oy 35 33 85 
doth 4, oy 37 34 38 
Bist yy 35 35 31 
and Jan,, 1888, 38 34 82 
Std ow 36 36 32 
4th yoy 36 36 32 
Sth yyy 38 35 33 
Oth <5, ay 38 36 33 
wth, ” 36 34 35 
Oth ys 37 34 33 
loth 45 38 87 35 
ith 45 39 38 35 
Wath 4, oy 43 36 36 
ith oy AL 38 a4 
lath yy 40 33 33 
16th yy 51 43 39 
Wth yy 38 38 33 
18th =, 35 87 84 26 
19th yy 35 34 27 
20th yoy 35 35 , 26 
Bist ono 44 36 28 
——_—_| ———-—_—_ —|4+—_— 
82 days Mean. 89°2° 367° - 83:4° 
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COMPOUNDING FOREST OFFENCES. 


In note on page 73 of the “ Indian Foroster,” the Editor explains 
that"the plan of compounding forest offences warks admirably in 
the N.-W. Provinees. The Divisional Forest officers personally 
examine the offenders, and do not send potty cases to a Magis- 
trate. Whon any important case is sent up to a court, the opinion 
of the Government vakil is generally first obtained on the subject. 
I think some further information concerning the procedure of 
sending for the witnesses, cc., will be instructive, What is done 
in caso a witness, or an offender, does not wish to appear before the 
Divisional Forest officer? Is the Protective Forest staff of the 
N.-W. Provinces sufficiontly strong to arrest and convey forest 
offenders to eome long distance, where the Divisional Forest of- 
ficer resides or encamps? If the arrest is made at evening, is the 
offender kept in custody, if so, how is that done ? 

Do the witnesses consent to come up to the Divisional Forest 
officer on their own accord ? 

If an offender refuses to give compensation, is he detained in 
eustody until the opinion of the Government yakil has heen ob- 
tained ? 

Does the Police, if called upon to interfere, bring up the offend- 
er before the Divisional Forest officer before taking him to the 
court. In short, the personal enquiry of Divisional Forest officer 
into all the forest cases seems to be somewhat impractical in Di- 
visions with detached forests, specially when Divisional officers 
have to attend to their multifarious duties of out-door and oftice 
work, 


8rd March, 1888. 8. 8. 


The Forest Divisions in the N.-W. Provineos are fuirly compact, the distance 
to be traversed by the Divisional officer rarely exceeding 20 miles from a central 

int. 

Peta aorious cases, offenders are at once arrested by tho Forest Guards and 

brought hofore the Divisional officer; in other cases, the Range officer merely 

reports to the Divisional officer, and the latter thon fixes a place and date suitable 

to all parties for enquiring into the case. As Divisional Forest officers arealways 

moving from point to point of their Divisions, except during the four monsoon ° 

montha, when offences are rarely reported, there is practically no dificulty in this 
jure. 

In more serions oases, offenders may be kept in custody until they can ba 
brought before the Divisional officer, or until the Range officor hus sufficiently 
investigated the caso to report it. Each Forest Guard has his chauki, and chau- 
kis in the School Circle aro now being built in a permanent manno¥, and the 
offenders can readily he kept there for une night if necessary, 


me 


\ 
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An a rule, offenders are aither shikaris, purchasers of forest. produce who have 
grasa huts in, or close to, the forest, or villagers who live in its proximity, and 
coceasionally petty dealers from a town, Such men oan be reloasod and brought 
up for enquiry, whenever required. 

‘There ia seldom any difficulty regarding the attendance of witnosses tn forest, 
offences, and thoy are generally Forest Guards or purchasers of forest produce, 

Tn the caso of offenders refusing to pay compensation when the Divisional offi- 
cer muy consider their offoneo proved, and has proposed it, the ease, if 9 serious 
ono, ia shown in writing to the Government valil, and if he considers the case a 
good one, report is made to the Magistrate, who fixes a date for hearing the case, 
Pending the report of the Government vakil, the defendant is released and returns 
to his home. 

In certain cases, whore the evidence appears to be sufficiently clear, the casa ia 
at once sent to the Magistrate, the Forest Guard or Range officer conducting it 
personally, 

Tis very soldom that the assistance of the Polica ta reqnived, the Forest: staff 
bring quite strong enough to artest afferders, and the people being generally ready 
to submit to their authority, Onr forest chankis are much more namerons than 
Police thinahs, and application to the Police in pnrely forest offences hardly ever 
oectts, though in offences under the Penal Code, it may be necessary. Forest 
officers in the N.-W. Provinces spend 8 months every year in camp, and boing 
constantly in their forests, have no difficulty in altending to their duties, however 
multifarious they may be, and alwaya consider enquiries into forest offences aa 
above all their ubher duties ~[Ep.} 


NOTES ON INSECT RAVAGES IN PINE FORESTS, 


‘Tre study and prevention of disease in forest troos is of such groat 
importance, and so intimately connected with the prosperity of 
forests, that a few notes on a disease in the form of a pest of in- 
secis, which has done extensive injury in many of the pine forests 
undor my charge (the Suilej valley, Bashahr), may be of interest. 
The pest to which my notes refor, made its appearance during 
the summer of 1882, and spread al an alarming rate over largo 
areas, Young, vigorous trees invariably shook it off, but less 
hardy onos were either rapidly killed, or after lingering for some 
time, diod out. The loaves of infected pines turned an unhealthy 
yellowish color, and the branches dried and curlod up into clawa, 
giving a most wretched appearance, At ihe end of the rains, the 
disease abated, and to all seeming disappeared, and for four years 
the forests were free from its ravages. But in June 1887, it re- 
turned, and this time attackod both the Pinue eacelsa and Pinus 
Gerardiana, In July, I noticed that the leaves of the affected trees 
were boginning to change color, and that the insect had preferred, 
for first operations, the ends of branches, and that it had tunnelled 
out, between the bark and the sapwood, longitudinal galleries, 
which, on close inspection, I found to contain larve and weevils. 
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I continued to observe theso during the rains, and I suspect, that 
the hollowed out interiors of the tendor shoots are designed for the 
reception of eggs, and the rearing of larvae, as later on, when no 
more lary remained, the perfect insect abandoned the tender 
shoots for larger branches, through which it worked holes as far as 
the heartwood, and in the direction of the axis of the stem, Branch- 
es thus attacked were tattooed all over and did not survive long. 
No eggs or larva wore, however, observed in them, and I think © 
they are merely scooped out to obtain food. This destructive in- 
sect belongs to the order Coleoptera, and is probably some species 
of Bostrichus. It is one-tenth of an inch long, with dull brown 
colored elytra, and its larva is a small white grub of the same 
length, but as Tam sending you specimons of larvae and perfect 
inseets for identification, I will not attempt to describe it further. 
Tis duration of activity is three months, which is as long as the 
rains last, for at the end of September, its depredations ceased, and 
in Ootohor, I had difficulty in finding any beetles alive. But 
doubtless, they leave behind in dead wood ample deposits of oggs 
which are hatched on some favorable atmospheric change occur. 
ring. ts 
At Changa Manga in 1875-76, after large thinning operations, 
the ground was littered with refuse wood, and a similar pest occur- 
red. 1 was, therefore, in the present instance inclined to attribute 
the origin of this beotlo to forest litter, which in the forests of this 
Division is composed chiefly of branches of the deodar trees felled 
annually, and of the loppings left by the poople in forests open to 
rights. In spite of periodical efforts to collect and burn such re- 
fuse, thoro always romain, particularly in the unclassed forests, 
largo quantities of decaying litter, which is well known to harbour 
insects. 1 failed, however, to discover in collections of forest re- 
fuse any trace of the weevil deseribod above, and I must suppose 
that the outbreak is due to some other cause, ‘The only remedy 
which suggested itself at the time was to lop off all tainted 
ranches on the first sign of the disease, and remove the trees that 
had gono too far. Bosides, insectivorous birds have always been 
protected. But there may be other well known means of prevent- 
ing and stopping the development of diseases in trees, caused by 
insecta: and I hopo some of your correspondents will be good 
enough to throw some light on the subject. Gia 


Specimens of the larva of the insecta attacking the pine troes and of their 
ravages have been received, and will be sent to the Indian Museum, Caleutta, 
with a prinled copy of the above paper.—[ED.] 
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WEISSE’S HEIGHT MEASURER. 


‘Wrrsse’s instrument for measuring heights consists of a tube which 
pulls out and is provided with cross wires, and with a scale of 
heights which rests on it loagthways, and a scale of distances which 
is fixed upright. A pendulum is also attached to tho scale of 
distances at the upper end O, When not in use, the trbe serves 
as a receptacle for the scale of distances and the pendulum, 


If it is desired to determine the height of a tre, we select a point 
from which the foot and the top of the tree can be seen. The 
line from the tree to this point is used as base line and is measured. 
Tts length should be as nearly as this can be estimated equal to the 
hoight of the tree, Tho true length of the base line is measured, 

The scale of distances which is fixed upright to the tube is then 
so moved that the projecting upper portion of the scale indicates 
the length of the base linc. (The scale is in metres, but for use in 
India it could easily be changed into feet). This done, the tube is 
Jicld in tho right hand, brought to tho oye and dirocted tu the top 
of the tree. 

The tuhe is 80 turned that the cross wire appears vertical, and 
the top of the tree is made to cover the centre of the cross wire, 
Maintaining this direction of the tubo, the latter is then slowly 
turned round its axis from right to left and back again. is is 
repeated two or three times, and then the instrument is t 
the eye. The scale of heights is provided with teeth, 
the pendulum. Tho number of the scalo at which thy’pendulum is 
stopped represents the height of the top of the treg/above the eye. 
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To find the full and true hoight of the tree it is necessary also 
to direct tho tube to the foot of the tree. If the pendulum is 
stopped this side of zoro, the number indicated on the seale is to bo 
deducted from the former height. If the pendulum is stopped on 
the other side of zero, the number on the scale is to be added to 
the former height. 


The whole theory of this instrument is based upon the similarity 
of rectangular triangles, as shown by the diagram. When {ay 
and (6) have equal scales, and (5) is fixed corresponding to the 
measured base line (B), it follows that (a) must stand in true relas 
tion to (A). The height of the tree is marked by the stopping of 
the pendulum, 

Manufactured by Th. Buddendorff, Mechanic, Schtitzenstrasse, 
No. 53, Berlin, 8. W. 


We hear with great regret that the recently established Now 
Zealand Forest Department has been abolished, the new ministry 
in that country apparently thinking that the forests will last their 
time, and that if ruin should come hereafter on this hitherto flour- 
ishing Colony that at any rate they will not be thero to see it. 
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y. Notes, Queries AND Fxrracts. 


A suoLucrED puTy or Government,—We spoke in a recent arti- 
cle of the Indian theory of Government as it has always been un- 
derstood by the rulers and the ruled in this country, aa in all 
Oriental countries. Starting from the principle that the soil be- 
longs primarily to the State, this theory requires that the people 
should use it in the interests of the State as well as their own, 
and assumes that State and people area like interested in its im- 
provement. As regards cultivation we have before said that {t 
is the duty of Government to insist upon the people doing their 
share of the improvement of the land, towards which the Govern~ 
ment has done, and is doing, so much, Our present concern is 
with the waste, and especially with that portion of the waste 
which was once, and might be again, covered with valuable 
forest, 

To spoak first of village common in the plains. On this common 
dopend toa great extent the village cattle. Cultivated fodder is 


fed to plough-bullocks and to cows in milk 5 but the breeding cat | 


tle depend for sustenance mainly on the wild pasture, Restriction 


of this and consequent decrease of cattle, means diminution of sup- | 


ply of young stock, enhancement of the price of bullocks, decreased 
supply of manure, and consequent increased cost and diminished 
efficiency of agricultural operations. These are matters in which 
tho Government is much concerned : its interests are affected, and 


it becomes its duty to interfere. On its own part Government is . 


doing all it can, by promoting cattle fairs, by breeding bulls, by 
creating foddor reserves and experimenting in tho cultivation and: 


storage of fodder, to improve the cattle supply, In the common 


{nterost, therefore, tha people should be enconraged, assisted and 
directed in doing the same ; and, if necessary, compulsion should be 
put upon them to do their share towards advancement of agricul~ 
ture by protecting and improving the waste land for the support 
of cattle. e: 

To this end wo should—strictly in accordance with the native 
theory of good administration and of the relations of the Govern- 


ment and the people respectively to the soil-—debar any breaking * 
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up of waste land without permission. Wo should prescribe the 
reservation and improvement of portions of the village area as fuel 
and fodder roserves, for village use under certain regulations, and. 
we should exercise the necessary supervision to enforce these regu- 
lations being carried out. 

But there are parts of the country where the short-sighted folly 
of the people, and the neglect of the Government, have produced 
evils infinitely greater than merely restriction of pasture, docroaso 
of supply of agricultural cattle, and consequent deterioration of 
agriculture. Hill-sides, intended by nature to be clothed with for- 
est or bush, have been not only cleared but stubbed—not only 
stubbed—but indiscriminately grazed down, to the prevention of all 
possibility of reproduction, The results are far-reaching and lament- 
able. Deprived of their natural protection tho hill-sides have been 
scoured by rain, all soil being washed off, and nothing left but bare 
and barren rock. Worse still, tho detritus of this rock is carried 
down further and further yearly, to the destruction of fertile land 
in the plains below. Again, not only have these beneficent springs 
and streams dried up, which once were maintained by the retaining 
and filtering action of soil and herbage upon the rain falling on the 
hill-sides ; but, as these retarding agencies no longer exist, that rain 
rushes at once off the hill-sides into the ravines, and sweeps down 
them as raging torrents to work infinite mischief in the plains, 
What question can there possibly be, in such cases as these, of 
claims to do what is mischievous, of rights not only to ruin the com- 
mon proporty of themselves and the Government, but, in so doing, 
to injure the common property of others and the Government ? 
Under any theory of administration, the Government. ean interfora 
to make people take such order with their own property as not to 
injure that of others. But under the Indian theory of the relation 
of tho Government to tho soil, which theory has never been aban- 
doned, it is the common property of the Government and the 
people—or rather, proporty of the Government in which the people 
have only a claim of “user ”—which is being misused to the detri~ 
mont of tho Governmont, of tho offenders themselves, and of their 
neighbours. ‘ 

In such a case the Government is not only entitled but is bound 
to stop in, and to take over the manageméant of the property thus 
misused. Atany rate it can compel the offenders to take such 
order with that property as shall renew the fertility of the hill-sides, 
shall reproduce the growth of fuel and fodder once found thereon, 
shall revive the perished springs and brooks, shall restore the 
régime of the streams, and reduce them from destructive torrents 
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to beneficent floods, and shall thus do away with the avil of sterilise 
ing deposits spread over the plains by these torrents. And where —! 
tho hill-sides were clothed with valuable forests this argument . | 
applies with redoubled force. That the forests belong to the Gov- E 
ernment, is a mattor regarding which there has never been any == 
question, In some places the Government has thought fit expressly — ;. - 
to give away its property, bat whero this has not been done it — | 
would occur to no one to advance any claim to the forest beyond — |: 
that of eertain privileges, to be allowed in so far as they are not 
detrimental to the forests. 3 

But unfortunately the encroachment of the people, and the neg- i 
ligonce of the authorities has permitted a state of things to arise = 
which is most prejudicial to the forests. Not only are the fallen 
leaves carried away for manure, but the trees, however immature, 
are lopped from hottom to top for the sume purpose, and thus 
deprived of the means which nature gives them whereby to breathe 
and feed and grow. Again the forest is grazed without respite or 
discrimination, by herds not only of horned cattle, but of sheep and 
goats, The mischief done by the close grazing of both these late 
ter is notorious, and the goat, moroover, gnaws everywhere and 
nothing comes amiss to it ; even the horned cattle do much harm 
in their search for herbage. As was said recently at a convention 
in Ontario :—“ If we give the cattle permission to roam amongst i 
the trees, eating and trampling under foot tho rejuvenators of the |: 
woods, breaking with horn and hoof the rising sapling, tramping 
the soil from the roots of the trees, and letting in the drying 
winds—sooner or later our forests becomes but the dried up re« 
mains of former greatness.” In the same convention, composed 
tainly of practical farmers, strong remarks were also made, which 
should be taken to heart by those who see no objection to allowing 
the zemindar in the plains to bring every inch of bush land under 
cultivation. It is found that where the bush in Canada has been 
too extonsively cleared away, “ the soil has ceased to he so produce 
tive, the little stroums and rivulets have dried up, greater extremes 
of hoat and cold are exporionced, and the olimate bocomes more 
variable. “ * Again, we find it much more difficult to raise 
some of our principal crops. ‘The pasture becomes bare and with- 
ered in carly summer, owing largely fo exposure, and to the hot 
dry winds which sweep along uncheoked, and lick up the moisture 
from the parched soil.” 

As rogards forest land in the hills, much has been done, and is be- 
ing done, by the British Government, to protect the State property 
in the interests of both the Government and of the people. But 
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unfortunately a very large proportion of such land in the Himalaya‘ r 


is in the territory of subordinate governments, where not only is 
the zemindar not restrained from doing mischief, but the Govern- 
ment itself is foromost in the destruction of the property of the 
State. The notable case which has recently occurred in Garhwal is 
one of many ; indeed we may apply to most Hill Chiefs the remarks 
which the Commissioner of Agriculture in the United States made, 
in 1885, rogurding the lumherman :—The farmer, having « por- 


tion of his farm only covered with trees, will almost naturally be © 
prudent in the consumption of them, and can easily be led to see © 


that to sweep them off at once would be to lessen the amount 
and injure the quality of all the crops of his cultivated field, and 
that in the end he would be a loser. But the lumberman is open 
to no such considerations, He sees in the trees, or thinks he does, 
so much money, and he aims to secure it by the most rapid means. 
The same is true of the miner, The lumberman and the miner 
alike cut with reckless profusion, wasting often more than they 
directly consume, leaving upon the ground large portions of what 
they cut, and breaking down and destroying much of the young 
wood in getting what they seck. After this the waste and broken 
down wood, becoming dry, is ignited by some accidental cause, and 
becomes the occasion of a raging wncontrollable fire, which sweeps 
through the forest, carrying destruction over a wide space.” 


Now these protected Chiofs exist by our favour, and they reign | 


under condition of good government. To injure the State property 
and prejudice the interests of their own population in the way des- 
cribed is not good government, but actual misgovernment; moro- 
over, they do not injure merely themselves and their people, but 
also their neighbours. From the clearance of their hill-sides arise 
all the evil consequences to the plains below which have been des- 
cribed as arising from the cloarance of hill-sidea in the British 
territory, Therefore the British Government is bound to interfere 
and to induce or compel these Chiefs to take the sume measure for 
the protection of their forests which the Government is taking 
for the preservation of forests within its own territories. In the 
Native States, as in British districts, in the mountain, as in the plain, 
the right of the British Government to interfere for the protection 
and improvement of property held by the State for the henafit of 
the community, is founded on that law of the Twelve Tables, Salus 
populi suprema est lex. Against this right no private claim or 
prescription can be set up. There can be no prescriptive right to 
do mischief or to injure the common weal.—Civil and Military 
Gazette, j 
a oF uk 
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) 
Tux Instor Pzsrs or Ivp14.—Tho following circular, issued by 
the Trustees of the Indian Museum, Calcutta, 1st February, 1888, 
is recommended to the attention of our readers :— 

Tho Trustees of the Indian Museum have had under their const- 
deration the means whereby a useful scientific examination of 
the insoct-pests of India can be best effected. Bearing in view the 
great economical importance of the investigation, they have direct~ 
ed the first assistant, Mr. E. C. Cotes, to consider it an essential 
portion of his duties, and have instructed him to communicate 
with those intorosted in the subject, and those likely to aid ita 
object, in order to ascertain the facts and collect the materials 
which must form the basis of all really scientific work of perma- 
nent value, 

Mr. Cotes will gradually record the entire life-histories and 
practical methods of dealing with the principal insect-pests, pub- 
lishing from time to time, as materials accumulate, the information 
collected, and distributing it to those interested. 

It is only by the active co-operation of those who live in the 
districts where the insects occur, and who have actual experience 
of tho pests, that really useful results nre to he expected in this 
undertaking ; but if all will contribute what is brought to their 
own knowledge of the subject, there will be no considerable diffi- 
culty in collecting complete and reliable accounts of the various 
pests, and heneo of arriving at the most suitable methods of deal 
ing with them. “ 

‘With regard to the value of such enquiries, it is only necessary 
to point to the success that has attended similar work carried on 
hy Miss Ormerod in England, and by the Entomological Commis- 
sion under Dr. Riley in America, where considerable advance has 
boon made within the last few years in methods of combating 
inzect-pests, and in diffusing reliable information about them. 

The following are the principal points upon which information | 
ig wanted :— ¥ 

1. The occurrence of a pest. : 

2. Details of the crop attacked. f Baa 

8. The extent and nature of the damage done. “A 

4, Estimate, where easily procurable, of the pecuniary loss 
occasioned by the pest. 

5. General particulars of the pest and its method of attack. 

6, The egg of the pest :— 

a, Description of the egg. 
4. Where deposited. 
¢, Time taken to hatch. 
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da, Period of the year during which eggs are found. 
e. Measures taken to destroy the egg. : 
Ff Ichneumonidz and other natural enemies to the egg.’ 
7. The laren of the pest (grub ur caterpillar) -— 

Description of the larva. / 

Habits and localities selected. il 

Food plants other than the crop attacked. s 

Number of moults, 4 

Period of the year during which larva are found. | 

Time taken to complete larval growth. 

Measures taken to destroy the larva. 

Natural enemies, especially birds, ichneumonid ‘and 
tachinid parasites, predacious insects, and fungoid 
diseases, 

8. The pupa of the pest (chrysalis or cocoon) :— 1 

a. Description of the pupa. 


Pe Wwrpaaes 


6. Exact locality selected for pupating (whether on the 
food plant, underground, or elsewhere). . 
e. Poriod of the year during which pupa are found. 4. 
d. Timo passed in the pupal state. \ 
¢. Measures taken to destroy pups. ged 
J. Natural enemies and parasites. ese 
9. The imago, or perfect insect :— : i 


Description of both the male and the female. 
General habits. 
Localities frequented. 
Pood. 
Date when copulation takes place. 
Period of the year during which imagos are found. 
Date and method of oviposition, 
Measures taken to destroy the imago. 
Natural enemies, diseases, and parasites, ; 
10. <Alternation of genoration, dimorphism, parthenogenesis, 
and any other points connected with the natural history of the 
species. 
11, Other measures actually adopted for prevention, cure, their 
cost and effect. 
12. Insecticides, especially such as contain kerosine or com- 
pounds of arsenic, 
13. The history of damage done in former years, with suppos- 
ed causes of immunity from attack at one time and undue multi- 
plication of the pest at another. 


i 
i 
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14, The introduction of the pest, the supposed date of its oeéur. 
rence, and the way it was introduced. 

15, Tho spread of the pest, its direction and pace. 

16, The effect of varying soil, moisture, temperature, and othe! 
natural conditions, on the pest. 

Special attention should be directed to the positions selected for | 
oviposition, pupating, and hybernating, the state (whether as egg, 
larva, pupa, or imago) in which the insect hybernates, the number 
of generations in tho year, and the food plants other than the crop 
actually attacked, as on these preventive measures can frequently 
be based. 

Individual observation will of course often be confined to single * 
points in the life-history of each pest, but if these are jotted down 
and forwardod as they present themselves, they will frequently be 
of value as filling up what would otherwise be gaps in the history 
of the pest. The complete history may take some time to record, 
but when once the main facts are known about each pest, it will 
be easy to specify the exact information wanted to complete the 
record. : 

Each post should be dealt with entirely separately ; and observa- : 
tions should, in all cases, be accompanied with specimens illustra- 
ting, as far as possible, the pest and its method of attack. Speci- 
mens of the pest itself should be sent, where possible, in all stages 
of development and in considerable numbers ; eggs, caterpillars, 
and other soft-bodied insects in strong aleohol or spirits of wine ; 
chrysalids or cocoons alive and packed lightly in leaves or grass 5 
other insects dried and pinned or wrapped in soft paper. Live in- 
sects aro always preferable to dead ones, and should, in all cases, 
be sent where there seems to be a reasonable probability of their © 
surviving the journey. Specimens of leaves and green plants dam~ 
aged by the pest may be sont wrapped in damp cloth, grain, wood 
and such like being packed as occasions suggest. : 

Observations on economic insects should be written clearly on 
one side only of the paper, and sent with the specimens to Mr. Hi, 
©. Cotes, Indian Musoum, Caloutta ; they will be gratefully rew ' 
ceived, in all cases, acknowledged, and, so far as possible, any 
information about them will be given, or sought for from experta 
in Durope and America. 


ie 


MINERAL DEPOSITS IN WOOD. 


Ar a recent meoting of the Linnean Society of London, Mr. D. 
Morris, of Kew, exhibited a piece of the wood of a tree, /fieronyma 
alchorneoides, in clefts of which was a hard mineral deposit, said to 
be carbonate of lime and alumina. Ho also referred to a note by 
Sir F. Abel, which was publishod in the Journal of the Chemical 
Society for March 1862, on the occurrence of such deposits in 
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teak wood. In that case the substance which Sir F, Abel bad care- 
fully analysod had been found to consist of phosphate of lime with 
a small quantity of ammonio-phosphato of magnesia, The analysis 
gave the following percentage results :— 


Lime, fee Pe id iis we BHO4 
Magnesia, ae : 1-86 
Ammonia, 11g 
Phoaphorie acid, 48-85 


‘Water and a small proprtion of organic matter, .. 19°54 
Carbonic acid, . a ane on 09 


100 


In some analyses of wood ashes which was made in India in 
1884, by Dr. H. Warth, the Professor of Chemistry to the Forest 
School at Dehra Dun, the proportion of phosphates in tenk wood 
was found to be very small. 

Dr. Warth had ascertained that in 100 lbs. of steam dry teak 
wood there was 0°77 lbs, of ash, of which the following was the 


composition :— 
or 


per cent. 
Soluble potassium and sodium compounds, ... O13 16°88 
Calcium carbonate, phosphates of iron, cal- 


cium, &o, we ae ee s+ O81 40-26 
Magnesium carbonate, ase ee wee OFZL 27-28 
Bilica, &o, ws. fe Ae ws O12 15°58 


77-100 


Woe may compare with these figures, those obtained by Mr. 
R. Romanis, D. Se., Chemical Examiner to Government at Ran- 
goon, and published in a paper in the ‘Indian Forester’ for 
Febroary 1886. Mr, Romanis’ analyses gave for teak heart-wood 
the following :— 


Potash, os 151 

Boda, 2-82 

Lime, he 11-80 

Magnesia, oe . 21:97 

Oxide of iron, ue « (1:79 

Phosphoric acid, ie woe 27-42 

Bilicic acid, ... ae wo oo see 82-69 : 
100 i 


a result which it is not easy to compare with that given by Dr. 


MINERAL DEPOSITS IN WOOD, 199 


Warth. Both, however, seem ta agrea in showing that magnesia is 
the principal component, and their results do not seem to clash 
with those of Prof. Abel for the composition of the deposit. 

In 1878 some white deposit found in clefts of blackwood (Dal- 
bergia latifolia) by the writer was analysed, and the result showed 
that it consisted chiefly of carbonates of lime and magnesia. It is 
to be regretted that the details of the analysis were lost. We have 
no information regarding the composition of blackwood either 
from Mr. Romanis or from Dr. Warth, but the latter’s analysis 
of the very similar wood of the sissu (Dalbergia siseoo) gave 1°17 
per cent. of mineral ash, of which nearly one-half, or 0°57, was 
carbonate of lime or magnesia. 

Mr. Christy, who was present at the meeting referred to, stated 
that such deposits were rare in Burma wood, though common 
enough in teak grown in the Peninsula, 1t is possible that in this 
he is right, and that the wood grown in the more regular climate 
of Burma is less liable to get split or develop hollows than that 
grown in parts of India where the seasons show a more marked 
difference, still it would be interesting, if any of the readers of this 
Journal could supply some information on the subject. He further 
said, as did Prof. Ahel in tha paper referred to, that the deposits 
were often so large and so hard that the axe-men and sawyers 
refused to work on the logs which contained them, as the deposit 
damaged their tools. The writer does not remember that he has 
ever heard of any such crse in his exparienca. 

Deposits of mineral matter oceur frequently enough in some 
woods besides teak. They may often be seen in that of Dalbergia 
latifolia usually in radial clefts like star-shakes, and often of con- 
siderable amount. They may be geen in sissu, in Terminalia tomen- 
tosa, in most of the ebonies, in Dillenia pentagyna, and possibly in 
other trees. Could some of the readers of this Journal, who may 
come across such things, get them analysed, so that we may know 
definitely whatis the usual composition of the deposits in the differ~ 
ent species, and at the same time ascertain something of their origin. 
Besides these comparatively large masses of mineral matter which 
occur in the clefts of a log, there are also somewhat similar deposits 
in the vessels of different species, Every one knows the curious 
white deposit which fills the pores of the wood of the Strychnos 
Nuzx-Vomiea and Strycknos potatorum ; the yellow ones in that of 
the species of Stereospermum and Pajanelia, and doubtless others 
will suggest themselves. Then thero is the peculiar deposit found in 
bamboos, and called ‘Tabasheer.’ It is most common in the thorny 
bamboo or ‘kattang’ (Bambuea arundinacea) and the ‘ Moolee’ of 
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Chittagong (Meleranna bambusoides), and consists of silicates of 
lime and potash. The whole question of Tabasheer was lately 
discussed by Mr. Thiselton Dyer in the pages of ‘Nature,’ and by 
Sir D, Brandis in the ‘Iudian Forester’ for March 1887, but 
there is stil! some doubt of its real cause. 

‘Mr. Morris also showed a ‘cocoanut pearl,” a vory curious and 
heavy pearl-like substance of about the size and shape of a hedge- 
sparrow’s egg. ‘This is a very rare product, and is, it is understood, 
much prized as a talisman by natives in the Islands of the Eastern 
Archipelago who find it. That belonging to the Kew Musoum, 
presented by Dr. Hickson, is said to be one of the first that has 
reached England. Tt is found in the interior of old nuts, and con- 
sists of carbonate of lime almost pure, a section of the pearl show- 
ing hardly any structure at all. 

How it is produced, and how it is valued, and for what, is a pro- 
blem for those officers who in Malabar or Burma or elsowhere, have 
it in their power to make onquiries from the growers of cocoanut 
trees, 

Kew, : J. 8, Gampie. 
18th February, 1888. 


TREATMENT OF BAMBOOS. 


Ir was an evil hour when I undertook to write on the reproduc- 
tion and management of bamboos, little thinking at the time that 
I would be taken to task so severely by ono of our highest author- 
ities, in tho person of Mr. Gamble. I had only hoped by my 
proposals to be favoured with a definite set of rules on the subject, 
as I said before that I was only a beginner. However, to the best 
of my recollection and abilities I submit the following answers, 
though it must not be forgotten that every rule has an exception. 
Answer 1. “25” is the number stated by Mr. Gamble as arbi- 
trarily assumed by me ; which is quite correct, as I have no record 
to produce on this head, nor of the age 7 years. As I was not in 
the Forest Department my observations were not noted in any book, 
‘There may be 30 or 40 culms per clump at this stago of tho ago of 
planted bamboos, but it must be taken into consideration that the 
ones planted have many advantages over those growing wild in a 
forest. Mr. Gamble says some bamboos were planted at Bamun- 
pokri, and in 5 years they were of workable size. What was the 
average number per clump then, should be known ? I do not think 
there can be at the present day more than 50 to 60 bamboos per 
ayerngo clump. So to be on the safe side, and as the cuttings are 
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in the forest and not in a plantation, I seid 25, when the chimps 
are about 7 years old, 

With regard to species, I beg to say that I do not know the 
scientific name; we call it Bhalka or Bara Bans of the Tower 
Bengal (Jessore and Hazéribigh). I have not taken any particular 
note, as I said before I was not in the Forest Department, and did 
not at the time think it necessary to note the annual shoots, but 
this much 1 must say, that when new stems are thrown up from 
the rhizome of a planted bamboo off-shoot, for the first year only one 
appears, or al the utmost two, and in no case moro than this number, 
with no greater size than 2 to 24 inches in girth at 3 or 4 feet 
from the ground : the parent of this shoot may havo been 8 to 10 
inches in circumference. The second year, three or four more of 
abont 5 or @ inches ; the third year, the culms are six or seven in 
number, with a girth of 7 or 8 inches, or even the size of the 
planted mother stool, Then on the 5th year how many would 
be fit for cutting? Hence, I said 7 years would bo about the best 
time, considering we have to deal with forest growth. 

Answer 2.—Hight bamboos being the average growth per clump 
per year, not of planted but of wild forest bamboos, (those planted 
would give much more, as I havo said in my 7th proposition in 
December Number,) of an average clump containing 25 culms, 
Here again to be on the safo side, I said to cut eight bamhoos 
yearly, though it would searcely be concluded that all the clumps 
in the forest were comprised of 25 culms, and that they only 
throw up eight shoots yearly. ‘To argue a thing for the sake of 
argument is one thing, but if one had to examine the forests in 
Palamow, it would he found that the average growth per clump 
would come to about eight culms annually, and instead of closing 
the block for a time, one may go on entting indefinitely eight 
every year, so long as a clump of 25 bamboos produces an average 
annual growth of eight culms, as I have already said in my 
proposition 8, which [ here give for ready reference. “Thus, 
clumps forming 25 to 30 culms can bear removal of eight to ten 
hamboos annually with advantage, and above this number, average 
growth per clump per year nuist first be estimated.’? Now the 
object of my saying 7 inches in girth is to safe-guard a younger 
clump which may have got 25 bambuos, but has not attained the 
fall size, such as are found in Chuttra and Kunda in the Hazdri- 
bagh district, in the Eastern Siwaliks between Hardwar and 
Dholkand in the Sahtranpur Forest Division, N.-W. Provinces, 
and Bottah, Saidope and Ramandag ranges in the Palamow Forest 
Sub-Division, Chota Nagpur. 
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Answer 3.—The clumps of Bettah, Ramandag and Saidope 
ranges in the Palamow Forest Sub-Division yield at an average 
per clump per year eight culms as stated above. 

Answer 4.—My object was to leave 24 feet, and as the coolies 
in Palamow did not understand this well, I mentioned three 
nodes, which is as closo as one could expect for 24 feet, and 
my reason was chiefly “ reproduction.” Every one knows that 
ontting flush to the ground means weakening the rhizome, which, 
if continued, means death at last; on the contrary, high cutting 
does not dry up the stool for a long time, but low cutting does, 
and very soon too, I may here as well add by way of proof, that 
when ono plants out bamboos the off-shoots are 4 to 5, or even 6 
feet long—why? To ensure living of course, and on this I hold 
that high cutting is beneficial to reproduction, and I believe for 
this very reason too those planted in Bamunpokri during 1877-78, 
if I mistake not, were about 4 or 5 feet long. 

‘Anner 5.—My reason is as I have stated, with this addition, 
that when I said cutting immature shoots kills the clump, I 
did not mean to say in one generation, certainly not, but in two 
or three, or more 5 though death is eventually certain. Sir D. 
Brandis cays that it weakens the rhizome ; it then throws out for 
a series of years only thin stems. Now if these thin stems are 
cut down aa they come up, what follows? Weakness and death 
at last. So my object in saying nothing under 7 inches in girth 
should be cut, is to be on the safe side. . 

‘Answer 6.—The reason for the removal of dry culms is, as Mr. 
Gamble has already said, merely to help regeneration. Should the 
dry stools be lefl, insects appear which not only devour the ratten 
bamboo, but very often eats up the gorm of the rhizome, for which 
I have seen natives of Lower Bengal fire their bamboo clumps 
annually, in the belief that it not only kills all destroying agents, 
bat helps to hasten plentiful reproduction. ‘This idea may be 
wrong, but burnt earth with leaves and dry bamboo ashes makes 
capital manure, and should assist reproduction. 

“Answer 7.—L must repeat that what I have said, I have seen 
without taking any particular notice, or recording the result of any 
experiment. I saw the treatment of bamboos as practised by 
natives in Jessore and Hazéribigh, and hence suggested those 
seven propositions, hoping to be put right, where I may have 
been wrong. 

Ono point more I wish to bring forward with regard to cutting 
of young shoots for basket making, &e. I should think it was the 
Tuida bamboo which is used for this purpose, and not Bhalka, and 
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the outting of these young shoots may be avoided if the bamboos 
are out and dried for eight or ton days in the sun; then kept 
under water, or, better still, in clay, for about a fortnight or 50, 
when they become as pliable as shoots five or six months old. 


Camp GosHEHAT, J. C. Munpves. 
27th March, 1888. 


MEMORANDUM ON DATE CULTURE, 


Suswirrzp To TH Meerinad HELD aT JRYPUR IN CONNECTION 
with Frowsr Saow HeLp on 10rn Manca, 1888. 


Ow the suggestions of Government that dates are useful trees in 
times of famine for the poor people to live upon their fruits, the 
State Council of Jeypur desired to have some experiments in this 
locality. Brigade Surgeon E. Bonavia, who has studied its cul- 
ture, and who reared several date trees at Lucknow for Govern- 
ment, was addressed on the subject. He replied that its culture in 
Seypur was not only desirable, but useful and possible, as the dry 
and sandy soils of Rajputina were suilabls for its inteaduction. 
His letter waa considered interesting and instructive. It was 
therefore published and distributed to some of the nobles and offi- 
cials of the State for general information. 

The Forest officer was deputed to Incknow and Saharanpur, to 
inspect datos cultivated in thoso places. On his return he drew out 
certain instructions, which were published in vernacular, and dis- 
tributed for general information. Mr. J. F. Duthie, b.a., Director 
of Botanical Department of Upper India, supplied some 24 maunds 
of Tunisian date stones in the last year. They wore tried by several 
gentlemen and officials :-— 

About three maunds of date stones were sown in Ram Newas’ 
garden, and some 7,000 seedlings wore, as an experiment, trans- 
planted at Amanishah, Bhakbri and Kalegh Sagar Bunds aftor threo 
months, Unfortunately there was unusually heavy rain last year, 
hence a considerable number of seedlings died, but some of them 
howevor, survived, and are doing well. Some of the gentlemen 
who tried date stones write as follows :— 

Thakur Sawant Singh of Bagru writes—that he sowed about two 
maunds of date stones. Some 4,000 seedlings germinated, but on 
account of the heavy rains, most of them died. Ho has still some 
1,700 seedlings in his estates. Fach of these sesdlings had in last 
October three or four leaves. 

Zo 
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Thakir Hari Singh of Shekhawat writes—that he enltivated 
dates in Haripur, Kheri, and Taradu of Shekhawati in the month 
of July. The soil at Kheri is saline, and the wator in wells in 
Taradu is deep, boing about 60 feet below the surface. He has 
in these throe villages some 1,400 plants, which are doing well, 
specially at Taradu, which is otherwise destitute of all kinds of 
trees. The plants, he adds, are about a foot high, and have five or 
six leaves on them, except in hilly places, where they have only 
about two, and the height of plants is also less, They are watered 
twice a week. 

Tho Rev. G, Maclister, m.a., says—I have much pleasure 
in saying that I sowed the date seeds and that most of them ger- 
minated. I sowed them in two beds, there are nearly 200 alto- 
gether. I transplanted about half a dozen of them, putting them 
about 4 yards apart; three of these are alive and vigorous. T 
also planted one in @ large box, and it is now the largest and 
finest plant I have. T also planted five in flower pots, and these 
are all alive and doing well. I hopo to transplant all those that 
are still in the beds, at the proper time, and I am glad to be able 
to express the hope that so far as I can see there is every likeli- 
hood of their doing well.” 

Ram Nath Singh, Hoad Master of Noble School, Jeypur, says— 
that he has abont 500 seedlings in his village in Shekhawati ; 
they aro doing woll, and have each of them some five or six leaves. 
The soil is sandy and contains some manure, and the plants are 
watered twice a week. 

The Superintendent of Baghat writes—that the date stones sown 
by him germinated fairly and are doing well. They have got some 
two or three leaves on each plant. 

Babu Sukh Lal and Munni Lal of the Engineering Depart- 
ment state—that they have got some 3,635 plants on different 
bunds under their charge. 

The date stones sown at Bhat ka Bagh, Amanishah and Madho- 
pur, as well as in the Forest office compounds by the Forest De- 
partment, germinated freely, and are doing well. They were sown 
in July in small beds, and irrigated twice a week. They had a 
good start at the outset and are about a foot in height. The soil 
is sandy, free, but poor, They have now about their fourth leaf 
out, though some vigorous ones have got their sixth, They are 
altogether in number 3,500. 

To encourage date culture in this State, the Council, on the re- 
commendations of Lt.-Col. 8. 8. Jacob, Executive Engineer, sanc« 
tioned the award of prizes at the rate of 6 pies per plant per annum 
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to those cultivators who would try them in Crown lands. The 
Irrigation Muhafizan (i,e., Sepoys) are also eligible for such prizes. 
The officers of the State, who would take special interest in the 
encouragement of its cultivation, will be given certificates by the 
Durbar. 
Sapnu Stwax, 
Forest Ranger. 


RUYNCHOTA OF INDIA, 


Taave undertaken for the Asiatic Society’s Journal, a catalogue 
with descriptions of the Ahynchota of India, and would ask your 
co-operation in procuring specimens, of which duplicates will even- 
tually be deposited in the Indian Museum, I shall be ready either 
to make exchanges of this or other ordors, or name collections, 80 
far as the materials at my disposal will allow. The order Riyn- 
chota is of considerable economical and physiological importance, 
and to render tho catalogue of permanent value, I would ask the 
co-operation of workers in other branches of Natural History to 
collect and furnish specimens that will enable me to adequately set 
forth our Indian fauna which is particularly rich in this order. 
The species will he readily recognized by the presence of a pro= 
hoscis or beak either porrect between the antenns, or curved, or 
resting quiescent on the sternum beneath. Some resemble but- 
terflies and moths, others are like beetles, and many emit a strong 
aroma when alarmed. I would ask that where possible the month 
of capture be added to the locality, as it is desirous to accumulate 
data as to appearance. 

Mr. W. L. Distant is preparing for the Trustees of the Musoum 
a monograph of the Cicadida, belonging to this group, and so well 
mown for the shrill ery of the male on trees in the rains. This 
will be illustrated by figures of each specios, and it is desirable 
that as many epecies as possible should be procured so as to make 
it tolerably complote ; any sent to me to the undermentioned address, 
or direct to Mr. Distant, at 1, Russell Hill Road, Purloy, Surrey, 
will be thankfully acknowledged. For catching those insects, the 
ordinary net may bo used, and for killing them the poison-bottle. A 
Keating's lozenge bottle is found useful, in which place a mixture 
of ono part of cyanide of potassium and eight parts or thereabouts 
of plaster of Paris, gumming a piece of paper over the mixture to 
rotain it at the hotiom. About half an inch of this mixture will 
remain cfficient for a long period. Another way is to place the 
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captures simply in spirits of wine, but the first plan is more effec- 
tual for the larger species. The insects can then be pinned in 
boxes or simply kept in spirits of wine, and can be sent by parcel 
post in thin wooden boxes or old biscuit tins packed in paper, 
leaves, or moss, in layers. These boxes may be sent bearing to 
the undermentioned address. Any further information required I 
shall be happy to furnish so far as I can, 
E, T. Atkinson, 
18, Storz Roan, Batiyauns, 
Cancurra, 
2nd February, 1888. 
P.S.—Mr, de Nicéville would be glad to correspond with collec- 
tors of Butterflies. 
14-1 Supper Street, Canourta, 
17th February, 1888, 
Vol. ILL. of “the Butterflies of India” is in active preparation. 


MEMORIAL OF THE CORPORATION OF SOUTH- 
AMPTON. 


Tux Momorial of the Corporation of Southampton, which it is 
hoped will have the co-operation of most of the other local bodies 
in Hampshire, has recently been sent to the Lord President of 
Her Majesty’s Privy Council. This sets forth— 

1st. That your Memorialists are much interested in the general 
subject of Practical and Scientific Forestry, in the preservation 
and greater utilization of the Crown forests, in general improve- 
ments in the methods of growth of timber and underwood, and in 
the acolimatisation in England of foreign trees of economic value. 

2nd. That your Memorialists have heard with much interest of 
the proposed establishment of a National School of Forestry for 
England, at which Indian and Colonial pupils in Forestry could 
also receive instruction. 

8rd. That the following Crown forests are situated in Hamp- 

shire and the Islo of Wight :— 

(a). The New Forest, comprising about 63,000 acres, by far 
the most extensive forest in the United Kingdom, of 
which by Act of Parliament 16,000 acres can at any 
one time be closed for planting, while the remaining 
47,000 acres, on which trees may be growing, are ut 
any one time fo be loft unclosed. 
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* (), Woolmer Forest, now enclosed and free from Common 


rights. 
(c), Alice Holt Forest, now enclosed and free from Common 
rights. 
{d). Beer Forest a ie 3 ” 


(e). Parkhurst Forest — ,, 3 a + 

There are also Harewood, Pamber, Stanstead and other exten- 
sive forest lands in private hands. 

4th, That these Crown Forests are situated on the following 
geological formations :—-Lower greensand, gault, Upper greensand, 
chalk, Reading beds, London clay, Lower Bagshot, Bracklesham 
and Upper Bagshot beds, Barton clay, Headon beds, Hempstead 
beds, drift, gravel, alluvium and bog, and that consequently they 
contain almost every variety of soil for timber growth, and upon 
selected areas of which experimental plantations with a view Lo the 
acclimatisation of suitable foreign trees of economic valuo and 
adapted for spocial soils might be easily carried out. 

5th. That large areas of the New Forest are especially in want 
of scientific Forestry, the trees in many parts of the forest being 
rapidly decaying, owing to the restrictions applied by existing Acts 
of Parliament. 

6th. That the climatic advantages of the forest parts of this 
country make it admirably adapted for the growth of timber and 
for a great variety of work in practical Forestry. 

The prayer of the Memorial is therefore that the proposed Na- 
tional School of Forestry may be located in Hampshire. 


St. Andrews, Scotland. Geores CADELL. 


BOARD OF FORESTRY. 


In view of the Board of Forestry which the Committee of the 
House of Commons recommended should be established in Great 
Britain, and the probable functions which it will be called upon to 
fulfil, it is interesting to notice the various views expressed regard~ 
ing its probable usefulness by the writers of tho annual reports of 
the position and prospects of the landed interest in the various 
counties of England. 

Thus the report on Gloucestershire states— 

“There has been no planting of forests or trees to any extent about 
here for the Inst 17 or 18 years, and there ia scarcely any part of an 
estate in this neighbourhood and others where the woods are not neglect- 
ed, ‘The subject does not appear to be understood. ‘There are doubtless 


208 IMPERIAL FORERT SOHOOL, DEHRA DUN, 


hundreds of acres of inferior land at the present time totally unfit for 
any other purpose except planting, and which would by judicious manuge- 
ment amply repay the owner in years to come, The proposed School of 
Foreatry, if properly conducted in a practical manner, would undoubtedly 
be of much benefit, and it would be the means of arousing the attention 
of owners to this important subject.” 


In South Devon it is considered that the School of Forestry 
will meet a want which has long been felt, and that not only wood- 
Jands may be made more remunerative, but that paying crops of 
timber may be raised on lands which are not now cultivated. 

The writer on Hast Sussex finds the rates and taxes an insur- 
mountable burden on tho profitable growing of wood. The copse 
wood in that district is cut every 10 or 12 years, and in the present ” 

tato of depression realizes not more than £5 an acre, while the 
ront, rates and taxes are placed at not less than 12 shillings an 
acre. 

In Herefordshire the “woods are as a rule left to manage them- 
selves,” a species of “home rule” which does not appear to be 
very satisfactory. While in counties bordering the sea, Baltic and 
other timbers are offered at a price far too low to encourage the 
cultivation of homo grown plantations. 

St, Andrews, Scotland. Gmonen CADELL. 


IMPERIAL FOREST SCHOOL, DEHRA DUN. 


Tne results of the Final Examinations of the Senior Ranger’s 
Class, which were read out by tho Director on the 21st March, 
were as follows. The names are given in alphabetical order— 


Obtained Ranger's Certijicate from 19th March. 


Hanumantha Rao, Northern Circle, Madras. 
Madho Pershad, School Circle, N.-W. Provinces. 
Malaya Pillai, Southern Circle, Madras. 

I. G. F. Marshall, os i ¥ 

Nagraju, eo ne: 
Pandurang Narain, Berar. 

Saldanha, Southern Circle, Madras. 


Shoradindo Gosamt, Assam, 
G. H. Wittenbaker, Berér, 


Obtained Forester’s Certificate. 


Nikunja Rehari Nandi, Bengal. 
Eggya N. Shastri, Southern Circle, Madras. 


oy 
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Vernacular Class, Forester’s Certificate. 


Badri Datt, Central Circle, N.-W, Provinces. 

Gaja Dh, ie a eee 

Hans Raj, Private Student. 

Jagbandhan Singh, Rewah State. 

Madho Ram, School Circle, N.-W. Provinces. 

Manwar Singh, Central Circle, ,, + 

Natha Singh, Punjab. 

Tandaman Singh, Rewah State. 

Sheikh Chand, Central Provinces, 

Jot Ram, Central Cirelo, N.-W. Provinces. 

These Certificates date from 15th December, 1887. 

Rastamji, Pertabgarh State, on 28rd March, 

1887. 


EDIBLE LICHENS. 


In August 1886, Mr. Brougham, Assistant Conservator of Forests 
at Bellary, drew attention to a lichen called in Telugu ‘Ratha pu’ 
or ‘rok flower,’ which is used as food by the inhabitants of that hot 
district and considered to be a delicacy. It has heen submitted 
for identification to the authorities at Kew, who pronounce it to be 
a spocies of Parmelia near perforata, Ach. Lichens are often used 
as food in time of scarcity in North Europo, but it is interesting 
to find a ease of the kind in India, Can your readers call to mind 


any other cases ? 
Ja.8. a. 


ORGANIC CHEMISTRY AT COOPER’S HILL. 


We hear that Viscount Cross has sanctioned the annual expenditure 
of £105 in order to afford the Forest students suitable instruc- 
tion in Organic Chemistry, and in a Note by the Tndor-Seoretary 
of State on the subject of Forest education at Cooper’s Hill, wo 
read with pleasure that in every other respect the courso of studies 
seema to have been of a nature to fit the young men who pass out 
from the Colloge for the duties they will have to perform when 
appointed to tho service in India, ‘This gratifying result is due in 
large measure to the care which Sir A. Taylor has devoted in the 
supervision of the now arrangements, and to the intelligent industry 
with which Dr. Schlich has performed the functions entrusted to 
him, 


lV: Norzs, Querigs AND Pextracts. 


Cowrrere.—Tae Sovrueen on Prrow Puse.— Nomenelature— 
This is the Pinus Australia of Michaux, otherwise the southern pine, 
from its abundance in the Southern States of America, From being 
a well-known and a useful tree it bears a full crop of names, 
In the Southern States it is known as the long-leaved pine, yellow 
pine, pitch pine, and broom pine; in the Middle States as the 
yellow pine and the pitch pine ; and in the Northern States as the 
southorn pine and the red pine. In England it is known as pitch 
pine, and is generally assucialed with the place of export, a8 
Darien, Pensacola, Savannah, &. 

It ig scarcely necessary to say that its name, “ pitch pine,” 
is drawn from the prolific manner in which it furnishes resinous 
products, a dotail in which it has no equal in tho vegetable 
kingdom. 

Geography.—The P, Australis is a native of the United States, 
from North Carolina to Florida, abounding in extensive forests 
neat the sea coast. Towards the north it first makes its appear- 
ance near Norfolk, in Virginia, where the pine barrens begin. 

It seems to bo especially assigned to dry, sandy soils, and is 
found, almost without interruption, in the lower part of the Caro- 
linas, Georgia, and the Floridas, over a tract of more than 600 
miles long, from north-east to south-west, and more than 100 
miles broad, from the sea towards ihe mountains of the Carolinas 
and Georgia. Where it begins to show itself towards the river 
Nuse it is associated with other trees, but immediately beyond 
Raleigh it holds almost oxelusive possession of the sail. 

With fow exceptions, notably the scrub oak, this pine forms 
the unbroken mass of woods which covers this extensive country, 
and is the only treo capable of existing on this dry, sandy soil. 

Captain Hall, in his “Sketches in Canada and the United 
States,” No, xxiii., says :— 

“Tpwards of 500 miles of our journey lay through these 
desolate forests, occasional villages gave some relief to the tedium 
of this part of the journey, and wherever a stream occurred the 
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fertility of the adjacent lands was moro grateful to the eye than 
Tcan find words to describe. Once or twice, in travelling through 
the State of Georgia, we came to high knolla, from which we 

~ could look over the vast ocean of trees, stretching without a break 
in every direction as far ag the eye could reach ; and I remember 
upon one of these occasions thinking that I had never before had 
a just conception of what the word ‘ forests’ meant.” 

The largest specimens of this pine are found in East Florida. 

Deseription—The P, Australis, or pitch pine, is a tree from 60 
to 100 feet high, and with a trunk of considerable size, retaining 
its diameter with very little diminution for two-thirds of its height. 
The bark is somewhat furrowed, and the epidermis, or outer skin, 
detaches itself in thin transparent sheets. The leaves are about 
1 foot long, of a brilliant green, and collected three in a sheath. 

The timber is less associated with sapwood than most species of 
fir. The concentric circles, in a trunk fully doveloped, are close, 
and at equal distances ; and the resinous matter, which is abun- 
dant, is more uniformly distributed than in the other species, 
Hence the wood is stronger, more compact, and more durable ; it 
is, besides, fine-grained, and susceptible of a high polish. These 
advantages give it a preference, as a timber tree, over every other 
American pine, but its quality is modified by the nature of the 
soil in which it grows, 

In the neighbourhood of the sea, where only a thin layer of soil 
reposes on the sand, it is more resinous than where the soil is four 
or five inches thick, and the trees which grow upon the firste 
mentioned soil are called pitch pinés, as if they were distinct 
specios. In certain soils its wood contracts a reddish hue, and it 
is for that reason known in the dockyards of the Northern States 
by the namo of the red pine. Wood of this tint is considered 
the best, and in the opinion of some shipwright it is more durable 
on the sides of vessels, and less liable to injury from worms than 
oak, 

The wood, generally speaking, is of a reddish white colour, 
clean, hard, rigid, highly resinous, regular and straight in the 
grain, and, compared with most other pines and firs, is rather 
more difficult to work ; it is good in quality, and considered to 
be durable, : 

This question of durability is in a vory unsettled state. There 
are numerous architects and civil engineers who rigidly adhere 
to the use of Memel and Danzig fir, and who will not allow the 
use of pitch pine, whilst there are others who freely use it upon 
all occasions. 
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Practical men may be found who maintain that it speedily 
decays in ground flooring, beam ends in walls, piles, &c., whilst 
there are others who rank it almost with tho oak, and state that 
in piling, and in jetties, exposed to the tides and weather, it will 
last double and treble the time allotted to Momel and Danzig fir. 

Properties and Uses—One of the principal uses to which the 
pitch pine is applied is that of masts and spars for vessels, a purpose 
in which it has mado marvellous headway, although its weight is 
somewhat against it, So great and general is its use that it has 
almost extinguished the old Riga and Danzig trade in this useful 
class of wood. 

Tho longest, cleanest, and straightest logs of pitch pine are 
selected at the ports of shipment as “mast pieces,” and sold at 
special prices; they range from 100 to 130 cubic feet in con- 
tents. 

The use of iron and steel masts is interfering with the pitch 
pine mast trade ; but still there isa large number of pitch pine 
jogs used for this purposo at the principal ports of Great Britain. 

Next to the onk it is the wood that most enters into church, 
school, and house fittings, the better or figured specimens finding 
free use at the hands of the cabinet-maker, 

In heavy work it is largely used as beams and planking in vessels, 
as beams and heavy timbering in buildings, and as pump rods, 
framework at the pit mouths of collieries, blocks for wood paving, 
&e. 

In America it is largely used, four-fifths of the houses, except 
the roofs, in Georgia and Florida are built of this wood. 

In fnrnishing resinons products, the pitch pine is the most im- 
portant tree in the world, The firs of Hurope, so long celebrated 
for their productive powers in this branch, have surrendered at 
diseretion in presence of the pitch pine of the Southern States of 
America,— Timber Trades Journal. ‘ 


Tur Amertoan Sravcn Fin.—Nomenclature—This is the Abies 
nigra of our botanists, the black or American spruce fir. Tt de 
rives its popular name from the dark sombre hue of its foliage, 
combined, no doubt, with the dark or blackish colour of its bark. 
This tree is called epinette noir and epinette a la biere in Canada, 
double spruce in the district of Maine, and black spruce in Nova 
Scotia. z 

‘Description, §e—The American spruce fir is a tall tree, attain- 
ing in America the height of 70 feet or 80 feet, though the trunk 
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is seldom more than 1 foot 3 inches to 1 foot 8 inches in diame- 
ter. The trunk is smooth, remarkably straight, and diminishes 
regularly from the base to the summit, which is terminated by an 
annual lanco-like shoot 1 foot or 1 foot 3 inches long. The hark 
is smooth and blackish. The rate of growth is more rapid than 
is the case with other spruce firs, 

This treo is a native of the coldest regions of North America, 
bnt is most abundant in the countries lying between 44 degrees 
and 53 degrees North latitude, and between 55 degrees and 75 
degrees West longitude, viz. in Lower Canada, Newfoundland, 
Now Brunswick, Nova Scotia, the district of Maino, Vermont, 
and the upper parts of New Hampshire, where it is so abundant a8 
to constitute a third part of the native forests. Further south it 
is rarely seen, except in cold and humid situations on the top of 
the Alleghanies. It is somctimos met with in tho white codar 
swamps near Philadelphia and New York. The finest forests are 
found in valleys where the soil is black, humid, deep, and covered 
with a thick bed of moss, and where the trees, though crowded, 
ao as to leayo an interval of only 3 fect, or at the most 5 fect, be- 
tween the trunks, attain their greatest height. 

Properties and Uses—The black spruce, according to Pursh, is 
of “great mechanical use in America, besides being the treo of 
which that wholesome beverage called spruce beer is made.” 
Michaux says—* The distinguishing properties of the black spruce 
are strongth, lightness, and elasticity.” In the dock yards of 
the United States the spars are usually of black spruce from the 
district of Maino; and it is exported-in great quantities for the 
same purpose to tho West Indies and Liverpool. The knees of 
vessels at Boston and in the district of Maine are sometimes made 
of tho base of this treo and one of tho prineipal roots, and it is 
substituted for oak in many places where the timber of that tree is 
becoming scarce, It is sometimes used for floors, for which pur- 
pose it is found toughor than the white pine (P. Strobus), but is 
more liable to crack. In all those rogions, particularly in Maine 
and New Brunswick, the black spruce is sawn into boards of 
considerable width, which are sold a fourth cheaper than those of 
whito pine, and are exported in great quantities to the West Indies 
and to England, being used in the latter country, principally at 
Birmingham dnd Manchester, for packing eases, ‘This species is 
not resinous enough to afford turpentine as an article of commerce, 
and the wood snaps when burning like that of the chestnut, 

Thomas Laslett, in his admirable work, “Timber and Timber 
Trees,” snys the white spruce are the only deals shipped to this 


“~~ 
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country from Canada as a clearly defined class, all others being 
simply known here as Canadian, St. John’s, &e., spruce. 

The London market was supplied with about 1,100,000 spruce 
deals in 1871, 1,080,000 in 1872, 2,000,000 in 1878, and the 
immense quantity of 2,300,000 pieces in 1874, prepared generally 
in dimensions of 3 inches thick, 9 inches broad, and 12 to 21 feet 
in length, The bulk of these were sorted by brackers previous 
to shipmont into Ist, 2nd, and rd qualities. Those of the lst 
quality aro perfectly clean, sound, and free from knots, sap, 
and defects ; the 2nd quality is also sound and tolerably elean, but 
ineludes deals with a few knots and sap upon the edges; while the 
8rd quality includes and admits all the fan!ty and coarser descrip- 
tions of deals, and some of them are yory rough indeod. 

The American black spruce is a harder class of wood than the 
European spruce, and it is more subject to loose knots, which 
shrink and fall out when eonverted into boards, flooring, de. 
The geographical position occupied by the two classes of spruce 
influences their use in Great Britain, the Baltic spruce being 
almost wholly used on tho cast coast and the Canadian spruce on 
the west coast, the price of one influencing that of the other, 
—Timber Trades Journal. 


Tur Tinper Thaps.—The following js an extract from the “ Morn- 
ing Post” :— 

So many upplicalions from all parts of tho country, for chips 
from trees felled by Mr. Gladstone, have been received at Hawar- 
den Castle, that the following printed circular bas beon issued in 
reply to such requests :— 

“Tn reply to your letter to Mr. Gladstone, 1 have to say that in 
consequence of the number of similar requests, it has beon found 
necessary to roako in all casos a uniform charge for the wood 
referred to, viz, La, 6d. for a small log, or 8s. per eubie foot, 


“Applications should be made to the Bailiff, Estate office, Hawarden, 


Mr, Chester, who will attend te any order so far as he may have 
the required material at hand.” 
Rhymes for the Times—The Sacred Chips. 
Come hither, come hither ye teachers 
Of the Gladsto-Hibernian creed, 
Ye Radical spouters and preachers 
Come hither, come hither with speed ; 
Parnellite whips, conductors of trips, 
Leaders of every grade ; ” 
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Come press your lips, to the sacred chips 
Which fall from our William’s blade. 

Tranks immense, no false pretence ; 
Gonnine branch or root, 

A nice small log for your eighteon pence, 
Or three shillings the cubie foot. 


Alas! for unfortunate dealers 
In furniture costly and quaint, 
In miracle workers and healers, 
Tn relics of martyr and saint, 
Bones will be cheap, nails they may keop ; 

Teeth will be simply dross, 

With a Gladstone chair, what shrine would care 

For a piece of the Holy Cross? 

No fraud or tricks, no common sticks 

All tastes we hope to suit 
With a nice small log, for one and six, 

Or three shillings the cubie foot. 

— 79 
THE BIJNOR THANDA TOKRI. 
Tus is an invention of the well-known sportsman Mr. Markham, 
Collector of Bijnor, and any one who has been out with bim will 
gratefully remember the icy cold milk and soda-water with which 
he regales hia guests, in the blazing plains of Bijnor. 

Many sportsmen have already copied the pattern of the Thand& 
Tokri, but one of Mr. Markham’s guesta, in grateful memory of 
his cool drinks, and thinking of his brother officers engaged in 
fire conservancy during the hottest 
time of the year, has sent us the 
following description of it, in order 
to make it more widely known, The 
annexed diagram shows how the 
basket should be made, the frame- 
work being of very open bamboo 
lattice-work, and lined outside and 
within with khus-khus, including 
the lid and bottom. 

Each compartment is also thickly 
lined with khus-khus so as merely 

to allow room for a bottle, 

The basket can be taken on a watér-proof or tarpaulin, on the 
back of an elephant, and is watered from time to time, and keeps 
the liquor contained in it as cool as if it were iced. 
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THE GRAZING QUESTION IN JAUNSAR. 


Jaunean-Bawar originally formed part of the Sirmir or Nahan 
State. In 1807, it was conqnored by the Gurkhas, from whom it 
_was wrested by the British, in 1815. Its area is abont 477 square 
miles, of which about 30 square miles under cultivation support 
(excluding the station of Chakrata) some 40,000 inhabitants, The 
parganna is divided into two parts, that near the plains, which is 
pretty thickly populated, and where bare hill-sides form a promi- 
nent feature in the landseape, and the other or northern portion, 
where the inhabitants are fewer, and whore the largest masses of 
forest are situated. For administrative purposes, it is divided into 
39 ‘khata, a ‘khat’ being a collection of village communities, 
and the unit, in the present Iand settlement. This division into 
“kkhats’ was formally recognised in 1860, and the right of Govern- 
ment to the ownership of all waste land was protected by a rough 
limitation of the rights of each ‘khat’ in the waste land included 
within its boundaries, 

In 1865-66, the attention af Government was drawn to the for- 
ests by the Inspector-General of Forests, and also by the proposal 
to establish a Military Cantonment at Chakrata. In settling the 
forests with regard to villagers’ privileges therein, the position 
of their former compatriots in Sirmir and their neighbours in 
Native Garhwél was borne in mind, and the rights of the govern- 
ing power have been taken as similar to those held in the Native 
States, rathor than determined by a careful study of usages, which 
had been allowed accidentally to obtain force since our occupation 
of the country. 

Three classes of forests were formed— 
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Ist Olass.—Forest areas, in which the rights of Government 

are absolute. 

2nd Class—Forest areas under the control of Government, but 

subject to the exercise of certain privileges by 
the villagers. 

8rd Class,—Forest, or waste land, made over in full proprietary 

right to the different khats barring the right to 
sell forest produce, 

The first class calls for no explanation. The second class, which 
embraces by far the greater part of the Government forests, was 
considered necessary, from the inhabitants in one way or another 
having had the free rin of the whole forest area since our rule 
began. The third class was formed for land which, from its vici- 
nity to cultivation, it was inadvisuble, or useless, to place under 
the immediate control of Government, and in which a permanent 
increase to existing cultivation was hoped for. Later on, large 
tracts of precipitous ground, entirely or nearly bare of forost, were 
also included in this area, and the whole was made over in full 
proprietary right to the villagers in 1873, ns compensation for the 
more definite limitation of their privileges in the Government 
forests. The demarcation of the forests had, therefore, to be taken 
up ‘khat’ by‘ khat’ and not asa whole. After the examination 
ofa ‘khat” two points had to he decided— 

Ist. If there was waste land of sufficient aren to warrant the 
reservation of a portion as Government forest. 

2nd. If that area was large enough to admit of any of its being 

placed in the first class, 

For example, in selecting a second class forest in a khat con- 
taining some two or three square miles of oak forest interspersed 
with cultivation, and in which nearly all the trees were lopped for 
fodder, save under exceptional cireumstances, no area was marked 
off as Government forest. 

The villagers have general grazing privileges in the second class 
forests of their khats, and in certain specified instances, in similar 
forests of other khats, but the Forest officer, with the sanction of 
the Superintendent of the Dun, has the power of closing some of 
these forests until reproduction is ensured. The villagers are res= 
ponsible for any fires which may occur in second class forests, prox 
tected from fire, but open to grazing, and should a fire, take place 
and thoy cannot provo that it was caused by villagers of another 
khat, they are liable to fine. The responsibility of protecting the 
forests against the straying of cattle, when going in exercise of 
any right through Ist class or closed 2nd class forests to water, 
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cultivation or grazing areas, rests with the Forest Department, 
as does also the responsibility of fencing those portions of forest 
which run into the village cultivation, so as to render it difficult 
for the villagers not tu prevent Use trespass uf cattle. 

In fixing the land reyenue under the late settlement, cows, bul~ 
locks and buffaloes were assessed at one anna per head, sheep and 
goats at a quarter of an anna each. None of this revenue is cre- 
dited to ‘ Forests, though the animals chiefly graze in the 2nd 
class forests. The domestic cattle are of the small black and 
red short-legged breed found throughout the hills, and are inferior 
to the plain’s cattle in size, strength, and as milch animals, The 
sheep on the contrary, are superior to those in the plains, and pro- 
duce excellent mutton, Both have increased very considerably of 
late, and from the following statistics it daes not seem as if forest 
conservancy had too greatly constricted the grazing area. 


Number of 
Nomber of 
esr: horned catia Sheep and 
1850, on oe ” 10,870 27,200 
1860, on oe a +s) 82,800 80,100 
1888, o ne ve we 85,270 54,860 


The largest areas of closed forests are in the Deoban range, 
which has to supply timber and fuel of Chakrata. If we analyse 
the accompanying list of cattle in the different khats of this range, 
we find that in spite of the areas which have been closed, those 
khats, where both open and closed Government forests exist, are 
still best off for pasture. 


List of Cattle in the Jaunsér khate of the Deoban range. 


No, | Name of khat, aif i Pa. 
c.| Name See liktlud. 
bald ¢) 4) Beith 
ik SL Ol Wd: ti 
1) Harfpar Bias, 130, 109° 80) 25! 22 704] 1,918/24| 2. 
2} Panjgaon, 750) 610) 41] 4371868, 4,910! 6,858] 1-4] 17-8 
‘S| Bana, B19) B07/ e+ 228; 773, 2,566) Seagal 191 
4| Leli Gother B44! 488 14) 868| 7181 3,788| 4,206) 1-1] 10-9 
Leli, 1,218 1,026) 48] 928; 1,292 8,065) 8,746 1-0) 13-2 


6| Korn, ‘| ’s47| ’s67| 78| 207! "724! 4/921] 5,085) To 94 
Carried over, |” 8,608) 2,407/200) 2,278 iso moe 20,480; 14] 107 
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List of Catile in the Jaunsér khats of the Deoban range—(continued). 


5 3 
ia 
‘No. Name of khat. i i & i Hy 
Bie] 2] 2 Ae 
ee oye a EL 
Broaght forward, | 8,508/ 3,407,206) 2,278| 4.994 0,499] 1-41 
7) Lilgeon, 5.915) 0-9 ' 
emalta, 1o1s]og) g 
ee on 8213 
du, seslts) 82 |B 
10] Bangaon, 71,0861 14) 6 
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W.B.—A grazing unit is « sheep or a goat. 
1 Buffalo = 5 sheep. 
1 Bullock or cow = 2-5 sheep. 


From the above figures the following may be deduced : 


‘Number of acres of 


waste land and of yv- | Number of ring it 
Khats with Moment tore per | yer alileealineen 
Bvaring unit, 
No Government forest, 12 not known. 
pen » only, 18 125 
Open and closed Govern- 
ment forests, a 16 208 


This points to the fact that, the grazing area where the great 
mass of tho forosts oxists, is extensive compared to the numbor of 
eattlo, sheep and goats accustomed to hrowse aver it, and that no 
hardship has been inflicted on the people by closing portions for 
the purpose of reproduction, as their grazing grounds are still larger 
than those of the other khats, The grazing unit has heen adopted 
from Mr, Whittall’s calculations in the last Annual Forest Report 
for Oudh, and is based on the supposition that a buffalo oats 10 
seers of fodder, a cow or bullock 5 seers, and a sheep or goat 2 seers 
per diem. 
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According to the present Jand settlement all the animals in the 
above list are entitled to free grazing in the open Government 
forests, but in reality only those villages nearest the forest graze 
their cows and bullocks in them, and a considerable proportion of 
the goats never leave the zamindéri lands, although most of the 
sheep are brought to the high level grazing grounds in the forests 
from June to October. It seems, therefore, to point to a lack of 
appreciation of the importance of confining grazing in valuable 
Government forests to the actual requirements of the district, 
when privileges are granted to villagers, who do not require and 
never use them. Such an example almost suffices to show the 
importance of making a final enquiry into the interests of the 
inhabitants in these forests, and of definitely settling their privi- 
leges under the Forest Act. 

Most of the forests included in the Deoban range lie to the 
north of Chakrata, and vary in altitude from 5,000 to 10,075 feet, 
whilst to the south of the station there are a few outlying ban 
oak forests. Thore are large areas of precipitous and rocky 
ground, especially at more or less southerly aspects, and the gra- 
dient usually varies between 30° and 45° and over, but gentler 
slopes of from 15° to 30° are occasionally met with. The gradients 
of the outlying oak forests vary from 15° to 45°. The principal 
types of forest are those of deodar, kail, fir, onk and chir. 

To get a general idea of the effects of grazing on these forests, 
it will be useful to compare the number of IIL, IV. and V. class 
troes with those of the I. and IL. classes, the two latter classes to- 
gether representing unity. 


Fornsraciosen To | Fonesrs cuosep TO | FORRSTS OPEN TO FIRES 


PIRES AND GRAZING. FIRES ONLY. "AND GRAZING. 
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Deodar, ‘+, 75 
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Kail, “ 2 48 ae a2 25 10 | | 
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Chir, . 7 fos] 20) o7) o4] o7! 06 
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it will be observed that the forests open to fires and grazing are 
sadly deteriorating, since the number of V. class trees ought al- 
most always groatly to oxceed the number of I. and II. class ones, 
in irregular forests, such as we are here dealing with. The only 
exception is in the number of young ayar and buréns, but these 
almost worthless species, which never reach large dimensions, are 
always associated with bin oak, and it would seem as if, under the 
régime of fires and grazing, they wore usurping the place of the 
valuable oak, whose reproduction is so backward. 

Tn the forests closed to fires only, reproduction is not so good as in 
those closed to grazing as well, with the solitary exception of the 
firs. The reason for this exception is doubtless the fact that all the 
closed fir forests are at high altitudes and at cold aspects, where 
reproduction becomes difficult and seed years rare, whereas the open 
fir forests are lower down, many of them being below 8,5U0 feet. 

The excellent remarks in the April Number of the “Indian 
Forester” on the irregular way in which the Berar forests are grazed 
apply with even greater force to those of Jaunsdr. Here the cows 
and bullocks graze all the year round within a few miles of the vil- 
jage, as do also nearly all the goats, for the latter can stand being 
housed, and thus furnish valuable manure for the various grain crops. 
The sheep on the contrary are constantly on the move; all the sheap 
of one khat usually grazing together. They go down in the 
winter to the bottom of the valleys below the snow, and in the 
summer, are brought up to the high level pasture lands between 
8,000 and 10,000 feet, where they remain from June to October, 
being taken back to the villages once for shearing purposes. 
Throughout tho forests, there are regular halting places for these 
flocks, called ‘taches.’ They are open grassy blanks with gentle 
slopes, surrounded by small pillars of loose stones, on which the 
shepherds light fires at night to ward off wild animals. 

There are, therefore, numerous congested grazing centres scat- 
tered throughout the open forests immediately around the ‘ taches,’ 
and other heavily grazed areas, in close proximity to the villages, 
whilst elsowhore, there are considerable areas where the grazing is 
very slight or almost nil, the latter being the case on very precipi- 
tous ground, or on less steep slopes romote from water, or to which 
access is difficult. It has been observed that along a road leading 
to water, or to grazing grounds, ihe slopes above are often full of 
seedlings, whilst. those below contain scarcely any, the explanation 
being that the flocks in going and coming do not climb up the 
steep banks, but almost invariably graze along the more accessible 
slopes below the path. 
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In the kil and deodar zone, reproduction is so vigorous that it is 
only near ‘taches’ and other heavily grazed places, or near the 
upper limit of the species that, we need fear for the future of the 
forest. In such localities, thore aro numerous grassy blanks, so 
closely cropped that, the grass forms a dense turf, reminding one of 
English downs. Here the seattored kail and deodar seedlings are 
much browsed down, remaining for years in the form of bushes, 
their branches spreading along the ground until porhaps the centre 
is beyond the reach of a goat, when a strong leading shoot is sent 
up. Over the more lightly grazed areas, reproduction is greatly 
checked, as ia proved by the figures in the preceding pages, but the 
future of the forest is safe, although its potential yield is decidedly 
lessened. 

There are no chir areas protected from grazing in the range, but 
the benofits of fire protection are more marked with chir, than 
with any other species, excepting perhaps kail, and the small chir 
area in the Raura block, which has been successfully fire-pro- 
tected since 1872, is well worthy of a visit, and contrasts most 
favorably with the burnt forests which surround it. Now that the 
number of grazing animals to be admitted to the chir forests has 
been limited, it is hoped that, thanks to the wonderful reproductive 
powers of this pine, closing to fires alone will assure the mainten- 
ance of the forests, and that it will probably never be necessary to 
close the bulk of these forests to grazing, provided that fires can 
be kept out with the aid of the graziers thomselves, although of 
course there will be small heavily grazed areas which may have to 
be closed for a time. 

In the oak forests, we are confronted with an important question 
intimately connected with the grazing one, viz., that of lopping 
the trees for fodder and for manure. However destructive indis- 
criminate grazing may be in a coniferous forest, it is still more 
dangerous amongst the oaks, for goats like nothing better than 
succulent oak leaves. The result is that, as regards the ban oak, 
reproduction is very backward in the open forests, and many of the 
young plants which do oxist are misshapen and badly grown, and are 
frequently reduced to mere bushes by the persistent nibbling of the 
goats. Nearly all these bin oak forests aro close to villages, and 
thus grazing goes on in them all the year round, whilst in the win- 
ter, the trees are excessively lopped for fodder, and the state of 
some of them in consequence leaves much to be desired. In the 
open part of Kurwa, where lopping has been continuously practised 
both for fodder and for manure, no trees were allowed to get 
above 15 feet high, and the area has been completely ruined. The 
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rules ‘are, that no trees under 3 feet in girth are to be lopped, nor 
branches or twigs over ono inch in diameter, and that the leading 
shoot is to be left intact, but the villagers have not observed these 
rules, and Kurwa is to be closed as a warning. They have been 
cautioned that if they persist in disobeying orders, the privilege 
will be withdrawn altogether. There are some similar rules for 
the third class forests, which are under tho sole control of the civil 
authorities, but. no attempt has apparently even been made to en- 
force them, and they remain a dead letter. 

The present constitution of the forests as given below shows 
how they have suffered in the past from the combined effects of 
fire and grazing. ‘The figures given are, however, subject to 
correction. 


Blanks 


Btocked Chaks of 

with | Plantations, | saltable | Unprogua- | Criuteas | Totals 
forests reproduction.” planting. ‘on, 

Acres. Acres. Acres, Acres, Acres. Acrea, Acres, 
18,234 678 1,167 | 8,563, 8,063 464 22,168 


Thus whon the forests were taken over by the Forest Depart- 
ment, nearly a fourth part of the ground perfectly suitable to good 
forest growth consisted of grassy blanks, and of this area, one-third, 
mostly in the closed forests, has been already covered with natural 
and artificial seedlings. 

N. A. 


RING-BARKING IN AUSTRALIA, 


An interesting correspondence has taken place in the Melbourne 
“Argus” regarding the practice of ring-barking in Australia, 
which is extensively followed by graziers. 

Dr, Andrew Ross, M. P., in New South Wales, considers ring- 
barking as a crime against the best interests of the Colony, and 
though he admits that grass vegetation becomes much more abund- 
ant after the trees have been ringed, yet he states that this grass 
js coarse, rank and indigestible, and deficient in chlorophyll and 
“ other nutritious elements.” 

The Melbourne “ Argus” does not profess to know much about 
chlorophyll, nor about the laws of physiology and animal economy, 
but predicts ruin to the man who attempts to live by stock-keep- 
ing on 50,000 acres of ordinary unrung forest, while if, is eon- 
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fident that, fat sheep and fair clips are tolerably sure when once 
the trees are killed and the nutriment they might have absorbed 
is sent on to the grass, 

It is o pity that the elements of vegetable physiology are not 
studied by Australian farmers and newspaper editors, and ospec- 
ially that the latter, who hold out the torch of knowledge in such 
a wealthy and populous city as Melbourne, should trust to their 
own natural shrowdness rather than to their scientific acquire~ 
ments. After the outcry of Professor Huxley in the “ Nineteenth 
Century,” and of Mr. Goschen at Aberdeen, it is time for Anglo- 
Saxons all over the world to give up the system of learning truths 
merely by euffering from tho disastrous consequences of neglecting 
them, and to endeavour to profit by the wide ficld of experience 
of others, which is now so richly offered hy science, and in which 
Germany has taken such a decided lead. 

But though the Editor of the Melbourne “Argus” may con- 
sider that tho comparatively deop-rooted Australian trees deprive 
surface-feoding grass of its proper nutriment, and though Dr. 
Andrew Ross considers chlorophyll as the green juice of grass, 
which is much richer and more nutritious under the shade of 
troca, than in the open; both these gentlemen are actuated hy tha 
lofty desire to benefit their country, and their bold display of ig~ 
norance of the elementary truths of vegetable physiology in sup- 
port of their opinions has a certain morit, as there is much to be 
said for the conclusions arrived at by both of them. 

Dr. Androw Ross’s real contention is that, forests are essential 
for tho well-being of a country, that, it is inhuman and cruel to 
condemn stock to live through blazing Australian summers on 
shadeless wastes, and that, forest destruction affects the rainfall 
and the discharge of rivers and the permanent timber supply of 
tho country. 

The Editor of the “Argus” entirely agrees with Dr. Ross on 
the necessity for the preservation of tracts of forest, such as those 
on the Olway ranges, which should act as a sponge for absorbing 
the abundant rainfall and the slow and continuous feeding of 
several valuable rivers, but he rightly considers that too much 
shade is prejudicial to grazing grounds, and argues for the destrne- 
tion of stunted scattered box trees, and the clearing of land en- 
cumbered with them for grazing and agriculture. 

Light is unquestionably essential for the formation of starch 
in the greon parts of plants, and unless these contaia plenty of 
starch, sugar and other nutritious compounds, grazing animals 
cannot be expected to thrive. 

25 
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We should by all means allow small groves to remain here and 
there on grazing grounds, under which cattle can rest during the 
heat of the day, but the rest of the ground must be cleared of tree 
growth, if the grass is to be strong and really nutritious, 

Of late, there have been attempts made by agricultural authori- 
ties in India to induce Government to open forest lands much 
more liberally to grazing, but in our opinion, grazing is best on 
cleared lands, and the maintenance of forests is incompatible with 
heavy grazing. 

Grazing and forest lands should be gradually separated, and in 
forests intended to be maintained for ihe production of timber, the 
regulation of grazing should be left entirely to the Forest officer, 
whilst in grazing grounds, the sooner the tree growth, with the 
exception of what is required to shade cattle during the heat of 
the day, is cleared off, the better will be the grazing afforded. 

Tho Melbourne “ Argus” is clearly in favor of scientific for+ 
estry in Australia, as the following quotation shows :— 


“There shonld be in each colony an educated forestry department, 
with competent local authority to enforce its decrees, and the permission 
of this department should always be obtained before any lessea of Crown 
Janda is at liberty to begin on the wholesale destruction of the native 
timber. Tho necessity of planting on natural treeless plaina, or in loca~ 
litios whore an undesirable work of denudation has already been effected, 
is a matter which admits of no argument, and should have been tackled 
in practical fashion long ago.” 


Mr. Vincent of the Madras Forest Department lately wrote a 
report on the forests of Victoria, but the Minister of Lands has 
apparently not thought it advisable to publish this report, which 
we should be very glad to see. In a subsequent number of tha 
“ Argus” a champion of forestry has arisen, and his letter on the 
subject is so much to the point that we print it in extenso, and it is 
to be hoped that the Australian Statesmen will not sit down and 
talk about the benefits of forestry while their forests are disappear- 
ing, as they do in the United States and Canada, or start a Forest 
Department and then abolish it as an expensive luxury, as had just 
been done by the wiseacres who govorn New Zealand. 


“Tn 2 leading article in ‘The Argns’ of yesterday you quoted a state- 
ment by Dr. Andrew Ross on the effect produced on grass by the ringing 
of forest land, Dr. Ross is, I think, a little shaky in his vegetable phy- 
aiology, or he would not refer to chlorophyll as a ‘juice,’ nor would he 
declare it to be ‘so abundantly rich in all verdant grass and vogetation 
in an unrung country.’ Chlorophyll ia found in the form of granules, 
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and consists of two parts, viz., the granule and a certain green colouring 
matter. Tho latter portion dependa for its existence on the access of 
light, which has also the further effect of cansing the chlorophyll gran- 
ules to develop grains of starch, Arguing from these well-known facts, 
it appears to mo that grass and other herbsge which has grown under 
the ehade of a forest is less likely to contain nutritions food than those 
plants which have developed under the more favourable conditions of 
light produced by ringing, and so killing, the trees above them. It ia, 
however, I believe, universally acknowledged that forest growth has a 
beneficial effect on soil, The leaves, dead twigs, and fruits of forest treea 
falling on the ground year after year, and gradually decaying, form = 
soil or humus most valuable for vegetable growth; while the shade afford- 
ed by the leaf canopy keeps this soil coo} and moist, prevents the des- 
tractive effects of sun-heat, and breaks the foree of too heavy rain. The 
only reason why herbage does not thrive under s forest ia simply insufi- 
ciency of light, and ringing the trees at once supplies this want. 

“Té would appear, then, that both theory and practice show ringing to 
be decidedly beneficial, if the object be simply to produce an increased 
growth of grass. But the further question as to the extent to which 
ringing should be carried on is a much wider one, and not quite go eneily 
argued, Gertainly nothing has yet been proved as to the way in which 
rainfall is affected by foresis or by their removal. Noverthelese, dense 
forests and plentiful rains aro uenally found together, and the experi- 
ence of the Cape Colony, where the digappesrance of forests, owing to 
excessive felling, fires, and grazing, hes been followed by severe droughts, 
is, at any rate, a significant fact, diffiealt to explain on any other hypo- 
thesis than that the trees were the cause, and the moisture the effect, As 
to tha influence of woodland on the discharge of rivers, however, the 
evidence is much clearer, amd, L may even sey, conclusive. The disns- 
trous conseqnences which followed the deforeating of the Alpes Mari- 
timos, and the enormous expense in masonry, dame, and in works ta 
again afforest the hare slopes, form an example of @ striking character, 
which most readily ocenra to one. 1 do not deny that this example is, 
perhaps, of rather a special nature, since the forests were situated on 
erumbling shale, which was really held up by little more than the roots 
of the trees growing on it, and aa soon as these were removed the heavy 
rain, brought by the moist winds ftom the Mediterranean, rapidly pro- 
duced torrents of terrific dimensions. But besides this other examples 
of less magnitude, though equally convincing, have frequently been quot 
ed. I mean, for instances, such cases as streams having become eo 
irregular in consequence of the removal of forests along their banks as 
to bo useless for turning water-mills, where formerly the wheels were 
worked withont inconvenience, while the mills again came into service 
when the foreats had been allowed to grow up once more. 
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“Tt would be a most dangerous thing for public opinion in the colonies 
to consider that generally forest land is waste land; that all timber 
roquired can be casily iraported—and of kinds far superior to indigenous 
sorts; and that the more timber cleared the better for agricultural and 
pastoral pursuits. ‘There is yet time in Victoria to deal with this matter. 
Lot competent experts decide what proportion of wooded to open country 
is necessary for the good of the community, and then let Government 
mark out forest reserves to that extent from the areas of crown lands still 
undisposed of, 1am aware that a forest bill is to be presented to Par- 
lament at the next session, and, until the provisions of this measure are 
known, it would be prematare to discuss it. It seems to me, however, 
that the importance of Victorian forests is sadly underrated when the 
official who is to guide what should be a small State department is only 
to receive £650 per annum, The forest area of this colony is quite big 
enough and quite valuable enough to give ample work for one Conserva- 
tor on at least £1,000, aided by three competent assistants on about 
£500 each, Iam of opinion that the Government does not quite realisa 
what a handsome return may be obtained financially from well-managed 
State forests, while at the same time ensuring the well-being and perma- 
nency of the latter. Should such proposals as these ever be carried out, 
where will the Victorian Government apply for competent officers ? 
The science of forestry requires as much special knowledge and as much 
special training as any other profession, or employment of a technical 
nature, In Germany, in France, and in India, where are to be found the 
three greatest forest departments in the world, all superior officers, 
before obtaining their appointments, have to go through several years’ 
training at special forest schools, while many of the subordinate officers 
have also to pass through a conree of instruction in schools of less ele- 
vated standard, Why should not Victoria also send men to be trained 
for her superior appointments under the Conservator? The recently es- 
tablished courses of forestry at Cooper’s hill would exactly snit the 
reqitirements of the case, and the expenses of travelling and maintenance 
ought not to be too much for the object to be attained, For minor 
appointments much elementary teaching of the most useful sort could 
be arranged at Dookie with very little extra expense. However the 
Government: may now ragard the matter, I have little doubt that the 
Conservator they may eventually appoint will, sooner or later, urge upon 
them the necossity of some such course as that I am now advocating. 
Fanoy a man at the head of a magnificent charge obliged to leave the 
practical execution of his ideas to subordinates whom he knows to be 
untrained, unskilled, and worse still, perhaps filled with the bigoted 
ideas of ignorance—which is really the true term for many an uneducat- 
ed man's ‘practical experioncs,’—M. TT. 0. 


Melbourne, March 22nd. ' 
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RESIN PRODUCTION IN THE JAUNSAR FORESTS. 


As already noticed in the “ Indian Forester,” trials for ascertain- 
ing the yiold of rosin were commenced in the years 1884-85 
with 20 chir trees (Pinus longifolia) at Darmigéd in the Bawar 
Range of the Jaunsar Forest Division, School Circle, 

The spot is about 8,800 feet above the sea. The hill men’s 
method was followed. T'wo cuts were made through the sapwood, 
and reservoirs were cut out in the wood itself for the accumulation 
of the resin. The following was the yield per tree :— 


in the Ist year 3:6 seers or 7:4 lbs. 
in the 2nd year 2-4 seers or 49 Ibe, 
in the 8rd year 2°2 seers or 4:6 Ibs. 
A mistake occurred in the previous notice of this experiment in 
the “Indian Forester” for March 1888. The pounds there given 
are really so many seers. 
The trees show up to date no signs of decay, and tapping is con- 
tinued. 7 
The experiment has now been commenced on a larger scale. 
In the beginning of May trees were tapped as follows near Kathién 
in the Bawar Range, Jaunsar Division, Schoo! Circle :— 


Level above Distanee from: ‘Number of 

the sen, Kathién, tnoen tapped. Specles 
6,900 feet, 2 miles 500 Pinus excelea. 
5,700 2 900 1» longifolia, 
8,800 ,, Bey 100 ny longifolia, 


Tho last place is in the valley called Darmigéd, which meets 
tho Tons river on the left, The aspect of all placos is east, 

The tapping was done in the following manner:—After remov- 
ing the bark over a sufficient surface, an oval cutting was made 
into the sapwood abont a foot from the ground, 10 inches high and 
6 inches wide, At the upper end the cutting is 3 inches deep, and 
the depth gradually lessens from the top downwards, so that at the 
lower end it joins smoothly with the surface of the stem. This 
makes it easy to apply the curved chisel of 5 inches width of 
French palern, It produces a slit, into which a bent plate of 
metal is inserted, so as to form a slightly inclined rim, over which 
the resin flows into a vessel which is hung externally to the tree. 
The vessels nre conical, and hold one pound of liquid resin when 
full. Some of the vessels are of galyanized iron and some of burnt 
clay. The lattor cost only one-fifth of the metal ones. After the 
clay vessels had been fixed to the trees there was no more breakage, 
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and they were es good as the motal ones. Only clay vessels will 
therefore be used in future. 

As far as could be seen at the commencement of the tapping 
operation, the Pinus ezcelsa gaye a far more valuable resin than 
the Pinus longifolia. The trees had, as a rule, two cuttings each, 
and some yielded half-a-pound jn each vessel during the first 24 
hours, The resin was as liquid as oil and very clear. The pro- 
duct of Pinus longifolia was much less liquid, only of the consist- 
ency of syrup. The yield of the Pinus longifolia was small at the 
commencement, but an improvement is expected in June, when 
the temperature will be higher. Both species showed very great 
difference in the yield of individual trees. Some trees yielded very 
well, whilst some produced next to nothing, without any apparent 
reason, except that in some cases of small yield the sapwood was 
thin, The trees were on an average of 2 feet diameter and more. 
The upper edges of the cuttings will from time to time be fresh- 
ened up, and ihe cuttings thus gradually raised up the stem, the 
vessels following, 

Samples of the two kinds of resin will be subjected to distillation 
to ascertain the proportion of dry resin, or colophony, and oil of 
turpentine, But it is expected that the Pinus eccelsa resin will be 
utilized in the crude form for varnishes, &c, Some very liquid 
crude resin of Pinus excelsa was sent to Messrs. Gillanders, 
Arbuthnot and Co., Clive Street, Caleutta, for opinion as to its 


commercial value. 
H.W. 


RECLAMATION OF USAR LAND IN BEHAR. 


Wrru reference to the extract from the anmal report of the Agri- 
cultural Department, Bengal, for 1886-87, under the above head- 
ing in the “Forester” for March, it may be well to call the 
attention of your readers to the fact that it is not clear that the 
experiments described were performed on true ‘usar’ land at all. 
Certainly Mr. Marics is not reported to have said so in the extract 
given. Thoso of the readers of the “ Forester” who do not know 
the nature of ‘usar’ land might be recommended to peruse the 
Remarks on Saline Eflorescence on certain lands in Upper India, by 
Liout. J. F. Pogson, contained in Vol. I1I., N. 8. of “Jour. Agri. 
Hort. Soc. of India,” Part IL., page 37, et seg. 

Tho probability is that the land in Behar reforred to is not 
‘usar’ soi] but ‘reh’ land, a very different matter; and this is 
worth bearing in mind, when there is any thought of reclaiming 
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saline soil, Itis indeed not unusual, though it is incorrect, to speak 
of ‘usar’ soil as ‘reh’ Jand. This is generally, because of the 
human tendency to make the most. of the matter in hand; the 
same tendency acting in the opposite direction in this instance 
makes ‘reh’ land be spoken of as ‘usar.’ 

Mr. Maries’ results are oxtremely interesting, more especially as 
all who know him will rely upon his facts. But it can only be by 
analysis after a lengthened period of cultivation that any conclusion 
can be come to as to the changes effected in the soil, If improve- 
ment docs take place, the explanation may with some degree of 
safety be looked for in the physical conditions resulting from 
afforestation, not in any wholesale* absorption of salts by the trees. 
It is easy for instance to sce how, under such conditions, the efflo- 
rescent inerustation should disappear, and it ought to be no cause 
for surprise should a little difference be produced in the chemical 
nature of the soil after a long series of years. There can, however, 
be no question as to the advisability of cultivating the Rain tree in 
such districts. The amenity of the region will not fail to be in~ 
creased, and the plentiful crop of sweet pulpy pods, greedily eaten 
py cattle, and ripening in April and May, when fodder is most 
searee, which Pithecolobium Saman prodnoos, will form an item of 
some value. At the same timo it should be remembered that while 
the Rain tree is at home in Lower Bengal, and thrives well in 
Madras, tho précis of the reports on its cultivation in Bombay, 
which is published in Vol. VI., N. &. of “Jour, Agri. Hort. Soe. 
of India, Part IL. page 68, ef seq., is not altogether of a favorable 
tenor, and it has yet to be shown that the climate of Upper India 
will suit it. 


D. P. 


COMPOUNDING FOREST OFFENCES, 


Tarre has recently been a good deal of correspondence in your 
columns concerning compounding forest offences, and much—if I 
may be allowed to oxpress an opinion—unnecessary objection taken 
to the practice. Asa matter of fact, any Forest officer in charge of 
a Division, in which much produce is removed by purchasers, will 
agree with me in feeling that, without the section of the Act in 


Tt la certainly true that some of the satts will be absorbed by the roots, and equal- 
Ty true tat ore salts will bo absorbed by a rapidly growing specias like Pithecolo- 
Binm Saman than by more slowly growing species. Bat a wholesale absorption te 
not to be looked for, and all prediction should be suspended till exact analyses of the 
soi} before and after cultivation are available. 
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question, the control of our forests would either be impossible, or, 
would cost such a fortune in establishment as to do away with any 
chance of a surplus revenue. 

A little roading of the Forest Aot, despite its somewhat ambig- 
uons clauses, will soon put a Divisional officer into the way of 
settling petty cases without referenco to a Magistrate, and of so 
recording enquiry as to secure a conviction when the offender 
refuses to compound and it is necessary to take the onso into 
court. 

‘The mothod followed by me is this, The original reporter of a 
forest offence is genorally the guard in charge of a beat. He 
reports the matter to his Ranger on a printed abstract, sending 
one copy to th Magistrate of the circle (see further on for expla- 
nation of this action). In this abstract he gives the names and 
addresses of the offender and witnesses, nature of offence, &c. The 
Ranger then enquires into the offence, recording the witnesses’ 
statements as well az that of the accused. Each statement is signed 
by the witness or offender, and if the latter chooses to give ina 
written admission of his offence, this is attested by two respectable 
witnesses, in whose presence the offender admitted his offence, and 
whore the parties are unable to write, their marks aro attested, 

This report is sent to the Divisional officer who, going over the 
record, fixes the compensation he will accept, and returns the ro- 
cord through the Magistrate to whom the duplicate roport was 
originally mado, to the Ranger, who proceeds to demand the com- 
pensation. 

This procedure does away as far as possible with any opportunity 
for extortion, for the enquiry must take place before two or more 
respectable persons not connected with the Department. A Divi- 
sional officer of any oxporience can almost always tell whether a 
case is an honest one or not, and a rigid adherence to the require- 
ment from one’s subordinates of clear and independent evidence 
to the offence will save the Divisional officer from giving improper 
orders. I have settled, literally, thousands of cases on this method, 
and have had to prosecute but a fractional percentage, while the 
refusals to compound, appeals against enquiries, &c., have been 
very few. Indeed my whole endeavour is, in these matters, to 
have the record so complete as to render any appeal to the Deputy 


Commissioner, as head of the Executive, or any objection on the - 


part of the offender, of no avail, Another result of a little care 
in preparing the record is, that the proportion of convictions in 
those cases which are taken before a Magistrate is very high. 
This success is only obtained by the Divisional officer unmercifully 
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throwing out reports from his men, which are not completely sup- 
ported by evidence. 

With regard to the sending a copy of report of offence to the 
Magistrate, the question was raised by the then Commissioner of 
Jubbulpore some years ago. Tle pointed out that by Soction 52 
of the Forest Act every seizure must be reported to a Magistrate, 
but that, for the Magistrate to intorfere in every case under Sec- 
tion 53, would be to render Section 67 of no use. He therefore 
directed that, a report should be made to the Magistrate in our 
Provinces the Tahsildar), and the Magistrate would hold back any 
farther action till the Divisional Forest officer had decided to 
demand compensation. By the Magistrate being made the means 
of communication with the Ranger, he is kept informed of the 
Divisional officer's action. The procedure meets the requirements 
of the Act, and at the samo time, does not cause any unnecessary 
delay. 

In your April Number, you say that the Divisional officer in the 
North-West Provinces himself enquires into every forest offence, 
but in the Central Provinces this would bo impossible. In tho 
first placo, the Divisions are of such enormous size, and secondly, 
the forests are, as a rule, much intermixed with malguzari forest, 
which is the cause of the groat number of petty offences, to enquire 
into which would tako up the Divisional officer’s time completely 
to the exclusion of evory other kind of work. I fancy the forests 
in the North-West Provinces are more compact, for the Central 
Provinces Divisional officer would indead rejoice in a state of things 
in which ho had no more than a radius of 20 miles to go to reach 
the limits of his charga. 

Gonraru. 


COMPOUNDING FOREST OFFENCES. 


Aw oxplanation on the size of forest divisions and charges would 
probably havo saved a good deal of correspondence that has lately 
taken place on the subject of “ Compounding Forest Offences.” 
The Buitor in the Apri! Number states that a radius of 20 miles 
from headquarters is the usual sizo of a division “ up-country,” 
whoreas in other parts of India, a distance of 60 to 70 miles north 
and south of head-quarters is not an uncommon case, #2, ono 
has to march a direct distance of over 120 miles to get at the 
limits of the forests in his charge. If “Ghati” had to travel 
over a division of theso dimensions, he would find that the settling 
Qn 
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of forest onses in court—of course I mean as a rule trivial cases 
—a great waste and delay of time, not to mention the injury that 
might take place in forests that would ba left unguarded pending 
the settlement of such cases in court. 

Also there is another important point that should bo kept in 
view when arguing this question, namely, the status of the forests. 
‘What heavy offences—excepting grazing—could take place in such 
waste land areas, e.g., in Berdr, as described by “E. P. D.” in 
this April Number of the “ Forester ;” the thefts would chiefly be 
of grasa, fuel, and fencing material. 

13th March, 1888. A. J.C. 


‘ DEHRA DUN FISHING ASSOCIATION. 


Tas following is the text of the Memorial recently submitted to the 
Local Government :— 


We the undersigned membors of the Committoe of Management, | 
Dehra Dun Fishing Association, respectfully beg to invite the 
attention of His Honor the Lieutenant Governor and Chief Com~ 
missioner, to tho necessity which exists for the preservation of 
Fish in the rivers and streams of these Provinces. 

The initiative in this matter has been taken by the North Pun- 
jab Fishing Club, and a momorial was forwarded by them to the 
Punjab Government in June of last year. A copy of this memorial, 
together with the replies received, is herewith attached for in- 
formation. 

The points which the Debra Din Fishing Association humbly 
desire to bring to the notice of Government are— 

Firstly.—That great local and general interest is taken in the 
preservation of fish, as evidenced by the fact that the Association, 
although formed only in June last, already numbers over 75 
members residing in Northern India generally, The formation of 
the Association was brought to the notice of the late Lieutenant 
Governor, Sir Alfred Lyall, and a favorable reply was received 
from his Private Secretary ; a copy of this is attached. 

Secondly.— Within the last ten years fish have markedly de- 
ereased in both the large and small streams of these Provinces. 

Thirdly.—Tbat logisiation is absolutely necessary, because there 
is at present no check whatever on the destruction of fish by means 
which in other countries are considered illegal and illegitimate. 
Netting is carried on night and day. Streams are turned and 
dammed with tho inevitable result that not even can the small fry 
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officers who really feel and take an active and deep interest in 
the welfare of Natives. 


20th March, 1888. ‘ Justice. 
Note-—Oar correepondent may assure himself that deserving men of all races in 


India are eligible for promotion to the grade of Sub-Assistant Conservator, A re= 
ference to the latest Classified Lists of Forest Officer gives the following :— 


Bengal, « = ++ 1 Native out of 7 appointments. 
Assam, 4 Seago 
NW. Provinces and Bose Mah oat 
Panjab, + : i i8 pie Sn wy a i 
Central! Provinces, (re a ar 
Berér, om ee ae : 
Burma, 2 os » 6 ” 
Madras, Bayi, AD 
Bombay, ++ oe at ee SaaS. “ae 
Total, «28 a4 [Ep.} 


HEIGHT MEASURER. 


I sae Woisse’s height measure figured on page 169 of the “ For- 
ester” for April, and as I have used for some years a somowhat 
simpler form, I enclose description of it and sketch. 


‘Aisa small bamboo tube with the upper side cut away, and. 
attnehed by two small pins to another smaller one C at the joint 
B, so that the tube C can fold down into tube A. D is a nons 
elastic string knotted outside, as per sketch, and when opon thesa 
tubes are at an unglo of 45°. To measure a treo, peg the ring of a 
measuring tape in the stem at 3 or 4 feet up, and holding the tape 
and meastirer in loft hand, or with both, stop slowly. back holding 
A lovel, and when, looking through both tubes, the upper one is in 
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line with place to be measured, the tape then measures the exact 
height to that point. 
8. E, Pear. 


Ow the 30th of April about 5 p.a.a thunderstorm passed along the 
Siwalik hills, and in its course a flash of lightning struck a young 
green sil tree of some 18 inches girth, on one of the numerous 
summits of the range about 2 miles to the north of the Beribara 
rest-honso in the Sahdranpur district. 

This tree was at once in a blaze, and one of its branches falling 
on to the grasa beneath, at this time of year as dry as tinder, sat 
it on fire, which was at once carried by the wind into the surround- 
ing jungle. In spite of the storm of rain the fire burnt over 
some 300 acres before it was findlly extinguished. 

There are about 12 feet of tho trunk of the tree still standing, 
all charred and burnt, the fallen branch has been sent into the 
head-quarters of the Division at Dehra Din, 

LM. 


I am credibly informed that a distinguished traveller observed in 
Southern Bengal a magnificent creeper or climber, I forget which, 
which he pronounces to be the mango in a form never observed 
by Anglo-Indians. Could this curious fact, if fact it be, have 
escaped our observation and only revealed itself to the trained 
powers of a scientific traveller, or could it have been a cucumber ; 
which our eminent observer mistook for a mango ? 

The samo authority tells the Hnglish farmer, that the increase 
in the export of wheat from India must soon cease, that in propor- 
tion as wheat culture in India extends, the pulse crops must be 
driven out of the fields, which are required for the more valuable 
grain crop, and that the natives, having no pulses to fall back 
upon, will soon be obliged to consume their own wheat. I believe 
we Anglo-Indians always were of opinion that few, if any, of the 
pulse crops occupied the fields at the time when wheat was 
grown. 

Tam startled, but perhaps some of your numerous readers ara 
more confident as regards facts, and will kindly put me straight. I 
must, however, warn them before they aro rash enough to con- 
tradict the traveller, that he is an eminent Professor on the eve of 
publishing for the information of the British publio a book on the 
Agriculture and Forestry of India, and I only 

A Fonuster. * 
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Tas Forestry Scnoor. ar Coopsn’s Wsr1.—Tha Forestry School 
at Cooper’s Hill is intended iri the first placo for the education of a 
certain number annually of young officers for the Indian Forest 
Department. Tho arrangemenis are, nevertheless, of such a kind 
that private students are admitted to the forestry course, in as far 
ao Sone is available, and on condition that they conform to the 
rules, 

It is in many ways advantageous that the Forestry School is 
altached to the Royal Indian Enginoering College at Cooper's Hill. 
Although the course for forest students is necessarily different 
from that designed for engineering students, there are several sub- 
jects to bo studied in common, and consequontly the present ar- 
rangements admit of the forest students obtaining thoir training in 
surveying, descriptive engineering, and mathematics, for instance, 
in the excellent courses provided by the well-known Professors in 
the Eagincoring College. 

The Forestry Schvol itself consists of a block of buildings attach- 
ed to the Royal Indian Engineering College, on the brow of Coop- 
er’s Hill, near Staines, and looking north over Runnymede and 
the Valley of the Thames. It is within a convenient distance from 
London, the traveller arriving at Egham (the nearest station on 
the London and South-Western Railway) in from forty-five to sixty 
minutes from Waterloo. Windsor Great Park is within a mile of 
the beautiful and spacious grounds in which the College stands, 
and the fine trees of all kinds to be met with in the neighbourhood 
give to the situation much that is desirable for a centre for the 
teaching of forest hotany, and sevoral parts can be made use of 
toa certain extent for illustrating subjects in forestry proper. 

The building of the Forest Schoo! itself consists of large and 
small class-rooms, a museum, and the well-designed and appointed 
botanical laboratory. In this block the students pursue their main 
studies—botany, forestry, and entomology. Their other studies—~ 
engineering, surveying, mathematies, geometrical and freehand 
drawing, physics, geology, and one or two other subjects to be 
referred to presently—are pursued under the direction of the 
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various Professors in the class-rooms and laboratories of the Royal 
Indian Engineering College, to which the Forestry School is at~ 
tached. 

The forest museum is a convenient, well-lighted room, rapidly 
filling with useful collections of specimens illustrating the chief 
departments of forestry. Among the most valuable and conspicu- 
ous objects in this splendid collection may be mentioned the series 
of European and Indian timbers, which are su disposed that the 
student has ready access to them, while the Professors are able to 
refor to them in lecturing, and thus to make the teaching, in the 
best sense of the word, practical, Then thore is a remarkably 
complete and interesting collection of implements used in forestry, 
and thero aro models of timber-slides, apparatus for catching 
timber, and other forest works, also so disposed that every student 
can handle and examine them and learn their uses with facility, 
Another valuable featuro in this museum is the series of economic 
products of Indian plants. This is of course not complete, but the 
greatest credit is due to all concorned for bringing together for 
such useful purposes so many instructive specimens of fibres, seeds, 
barks, fruits, food-materials, &e., from the chief representative 
Indian plants; and when it is remembered that the Forestry 
School is so young, in this country (it was started in September 
1885), it is the more praiseworthy that the authorities have made 
such good use of their opportunities and time. The collections 
must no doubt receive numerous additions ag time passes, for it is 
well known that a musoum takes many years to bring within mea- 
surable distance of completeness, but the Cooper’s Hill museum is 
already fairly filled, the nucleus of the collections having beon de- 
rived from the late Indo-Colonial Exhibition, and from the Royal 
Gardens, Kow. It would roquire too much space to enumerate 
the remaining interesting features of these instructive series of 
forest objects : specimens of timhor showing the changes due to 
abnormal growths, the healing of wounds, the various injuries pro- 
duced by unsuitable environment or by the attacks of insects and 
other living organisms, and last, but by no means least, a unique 
collection showing the ravages of those fungi which injure timber- 
trees, collected hy Prof. Robert Hartig, of Mumich, and presented 
to the School, and a collection of the more injurious forest insects, 
presented by Herr Oberforstrath Judeich, of Tharand. There is 
also a small herbarium, of a particularly interesting character, con- 
taining an excellent series of Cuuifers and other trees. 

The botanical laboratory has just been completed, and is, with- 
out doubt, one of the best desigued small laboratories, for its pur- 
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pose, that we have seen. It consists of an oblong room running 
enst and west, and lighted from the north and cast by windows 
arranged conveniently for work with the microscope. There are 
also tables and apparatus for experimental demonstrations in vege- 
table physiology ; provision will exist for cultivating seedlings and 
plants at constant temperatures, for measuring growth, and for 
exhibiting the influence of light, gravitation, &e., on the growth of 
plants; and arrangements for showing the quantities of water 
given off from transpiring leaves, for developing plants in water- 
cultures, dic. The students are supplied with microscopes, re- 
agents, and accessories, and are taught to familiarize themselves 
thoroughly with all modern appliances bearing practically on their 
atudias. 

The above-mentioned block of buildings also includes one small 
and one larger lecture-room, which are provided with necossary 
teaching appliances, The series of botanical diagrams especially 
are remarkably good, and in fact many of them are unique, being 
the private property of the Professor of Botany, and drawn and 
cvloured by himself. Another feature which must not be overlook- 
ed is the projected botanic garden. This will consist of a series of 
seed-beds, &c., illustrating the raising of forest trees, and of beds 
of plants chosen from the most important natural families, in 
order that the students may familiarize themselves on the spot 
with their chief characteristics. This botanie garden is now in 
process of being laid out, and it will be ready for the use of stu- 
dents in a short time. 

The courses of studies followed by the forost students are admi- 
rably adapted to the wants of practical men whose lives will be 
largely spent in tho creating, planting, preserving, and using of for- 
estand other trees. Obviously, such a course must comprise several 
branches of teaching, the one thing common to all being that they 
bear upon the practical needs of the future forester. That the 
game training applies to a planter or estate-manager needs no re- 
mark, and portions of the course would be euited for others en- 
gaged in work in woodlands, and in the colonies, &c. ‘The full 
course, as at present set forth in the syllabus of studies, is as 
follows :— 

The student hegins work in September, and attends lectures re- 
gularly during two academical years, In engineering, he is taught 
the principlos of road-making, and the building of forest bridges 
and other structures; he is also instructed in the practice and 
theory of surveying under the care of the Professor of Surveying. 
In his first year ho studies for two terms under the Instructor in 
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Geometrical Drawing, and in bis second year receives lessons in 
the keeping of accounts, To these subjects may be added freehand 
drawing, and a modern language. In addition to these mora tach- 
nical subjects, the student attends certain short courses in matho- 
matics and in applied mathematics, under the Professors of these 
sciences ; he also studies physics—in lectures, as well as in the 
laboratory—entomology, and geology. A short course on organic 
chemistry is now being commenced, 

The rest of his work consists in the special training as a forester, 
end it may safely be stated that there is no other centro in tha 
Empire where so thorough and excellently designed a curriculum 
for a forester or planter can be obtained. The two subjects of 
forestry and botany are under the care of separate Professors. 
Dr. Sehlich lectures on forestry, dividing his subject as follows :— 
In the first year he deals with the various soils, climates, and the 
regulating effects of forests on these; sylviculture, artificial and 
natural woods ; the tending, thinning, pruning, &e. ; the protec. 
tion of forests against man and other animals, and especially insects, 
and against injurious plants, climatic influences, &c. During the 
second year tho student is instructed in tho utilization of forests ; 
the technical qualities of woods; the felling, shaping, transporta- 
tion, &c., of timber ; the utilization of minor forest produce ; the 
preservation of wood; saw-mills ; charcoal, &e. He then passes 
to the study of working plans, and especially the arrangement 
of cuttings; surveying and mapping forests; measurement and 
determination of ages of trees and forests; and the methods of 
regulating the yield of forests, The final course of lectures is 
on forest law. In addition to the lectures, the students also 
make occasional excursions, under the direction of Dr. Schlich ; 
the neighbourhood of Windsor Forest facilitating this important 
object, and enabling the Professor of Forestry to make his teaching 
thoroughly practical. 

In botany, under the management of Prof. Marshall Ward, the 
students are instructed by means of lectures, and practical work 
in the laboratory and in the fields and woods of the neighbour- 
hood. The course in botany is designed to train foresters, not 
technical botanists: its aim is throughout practical, and directed 
to teaching the students exact and thorough knowledge of the life- 
phenomena of the treea and plants which it will be their duty to 
rear, and take care of, and utilize in the future. Commencing 
with a short course of thoroughly practical instruction in the 
elementary biology of plants selected as illustrative typos of ‘the 
vegetable kingdom, the young student is taught the use of the 
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microscope and how to apply it practically in examining the tiseues 
of plants. He is then instructed in the organography and anatomy 
of planta, learning (not only in lectures, but also in the laboratory 
and in the field) what the organs of plants are, and what they do ; 
a0 that roots, stems, leaves, buds, bulbs, tubers, tendrils, thorns, &e., 
become to him not mere abstractions, but objects on which his at- 
tention will be continually fixed as active parts of plants. The 
atudy of cells and their contents, of epiderinis and stomata, of vas- 
cular bundles and other tissues—of wood, bark, cambium, and so 
forth—is carried on thoroughly, not only that the forester may 
know the principles by which to classify and recognize timbers and 
forest products, and learn their uses, but also that he may under- 
stand what these various parts of the plants do in nature: how 
heart-wood is formed, how the timber grows and may be improved, 
how wounds may be healed over, how the roots take up substances 
from the soil, and how the plant makes use of them, and so forth, 
The student concludes his first year’s study in botany (in the early 
summer) by familiarizing himself with the names and systematic 
position of the plants in the neighbouring fields and woods, especial 
attention being paid to the important trees and shrubs, and their 
_ relations to the forest flora of India. 

During his second year, the student is instructed in the physio- 
logy of plants—how they feed, respire, and chemically change sub- 
stances in their interior; how they grow, and are affected by 
light, gravitation, temperature, moisture, &c, ; how they are repro- 
duced, hybridized, and so on; the effects of various agents in the 
production of wood, in influencing the fortility, and so forth. The 
course is eompleted by the sindy of tho disenses of plants, and ospe- 
cially of timbers, and how their effects may be minimized or healed. 

As special features of the greatest importance, it should be mon- 
tioned that the senior students pay periodic visits 1o the magnifi- 
cent gardens, museums, and plant-houses at Kew, under the direc- 
tion of Prof. Marshall Ward, in order that their knowledge of the 
important economic plants and their produeis shall be real. They 
see the plants growing, learn to familiarize themselves with Lheir 
peculiarities and habits and uses, and are thus not strangers to 
them when they land in India. Secondly, the young foresters are 
taken abroad, and taught what lifo in the forest really is. At the 
completion of their first year’s studies, they accompany the Profas- 
sor of Forestry to Scotland, or to the New Forest, or to the Forest 
of Dean, as may be decided for the year ; and at the end of their 
second year they are taken to the Continent for three or four 
months’ practical work in Germany and France, to examine the 
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systoms pursued in the large and more systematically managed 


forests of those countries, and thus to study the art of forestry in 
practice under conditions more resembling those met with in the 
hugo and valuable forests of India, 

During the summer of 1887, for instance, the young officers 
who are now in India were taken to Bavaria, under the direction 
of Dr, Schlich, accompanied by Prof. Marshall Ward and Mr. 
Gamble. They visited the magnificent museum and laboratories of 
the Forestry School at Munich, the Forest of Freising, the willow 
nurseries and plantations at Oberberghausen, the spruce forests 
at Hohenaschau, and the timber depét at Traunstein. They thon 
proceeded to the Austrian forests of the Salzkammergut ; and later 

+ to the Forest School and school forests at Nancy, the cork oaks 
and pine forests in the Esterel, and the Pinus maritima forests on 
the wost coast of France, used for the preparation of turpentine as 
well as for timber. 

‘With this practical tour, the training of the young forester in 
Europe stops, and he departs for India to assume the new duties 
and large responsibilities of his life as a forest officer under the 
Imperial Government.— Nature. 


Tas Fortier Dovevorment or Tun Tuax Trape.—Just as the 
exigencies of Good Friday had compelled us to complete our Jour- 
nal for last week two days earlier than usual, a piece of nows came 
to us by telegram from tho East, which appeared to us of great 
interest to the British commercial world at large, and to the tim- 
ber and shipping trades of this country in particular. 

The intelligence we received was the report of a dinner which 
took place at Singapore on Tuesday, the 27th ultimo, at which Gene- 
tal Sir Andrew Clarke, the guest of honour, informed his audience 
that the mission hé had undertaken to Siam, in order to obtain a 
concession for the proposed railway from Bangkok nearly to the 
Qorders of Southern China, had been entirely successful, so that 
the line, which would go as fur as Zimme, an important town near 
the northern frontier of Siam, will offer to the outside world of 
navigation the shortest available route to that part of the Chinese 
Empire which is now the least accessible to Europeans. 

This portion of that vast empire is said to be occupied by an 
industrious and thrifty people, who will be glad to exchange com- 
modities with us, and with whom there is every prospect of a large 
trade being opened. In Hazell’s Annual Cyclopedia for last year 
will be found a good account of the projected railways in our vast 
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Eastern possessions, from Southern Burma, including Moulmein, 
to Esmok, on the borders of China, 

Messrs. Colquhoun and Hallett, the eminent engineers, who have 
surveyed the country and got railways already at work there, have 
also published the result of their surveys in a well-arranged and 
carefully compiled book with cuts and maps describing the entire 
country which the route traverses, to which we shall take an early 
opportunity of again referring. 

These railways would run partly in British and partly through 
Siamese territory ; the Government of tho latter kingdom had, 
therefore, to be propitiated before this scheme could be carried 
out, and the necessary pre-arrangements appear now to have been 
brought to a successful issue. : 

It was one of the stipulations of the Siamese Government that 
a railway should be construeted from Moulmein to Raheng, in con- 
nection with the line from Bangkok to the northern border of Siam, 
and if that be agreed the British export trade to those regions will 
eventually go chiefly through Moulmein, which will then be the 
great emporium for goods and passerigors from Europe to China 
and save the navigation of the Straits of Malacca and the long 
coast line of the Gulf of Siam at the back of them. 

The countries through which these railways will run are thus 
described -— 

“On the Chinese borders near the points touched by these rail- 
ways are a range of provinces with an aggregate of 88,000,000 of 
people who have not a railway amongst them ; then there are the 
teeming millions of Burma and the rich country of Siam.” 

This is such a new opening for a groat future trade that it will 
he like the intertrading of another India, and all these populations 
and principalities appear to favour British adventure. The King 
of Siam (an absolute monarch, with decidedly progrossive tenden- 
cies), whose son was educated at Oxford, shows his appreciation of 
us by appointing British commanders to tho sixteen steamships 
which constitute the Siamese navy. 

The subject was well treated in the “Morning Post” of the 29th 
ultimo, from which, with reference to the teak trade, we make the 
following extract :— 

“The central point would be Raheng, a city which, owing to 
many natural advantages, may be counted the most prosperous 
place, even under the present régime, in the whole kingdom. Its 
situation marks it ont for future expansion, and it is destined to 
become an important distributing centre for both raw produce and 
manufactured goods. Its timber trade alone would suffice to en- 
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suro the success of a railway manning np to the eapilal.  Wnormhans 
quantitios of ‘teak? and ‘Sapan’ aro floated down the river, on 
which Raheng stands, evory scason. Unfortunately, the 
can only he used for a short period every year, when thero is snffi- 
cient volume of water in the bed to float the logs, so that it not 
unfrequently happens that the stores of wood lic by in creoks and 
shallows for weoks at a timo, to the conscquont loss of the dealers. 
Ofton wholo rafts aro destroyed by tho fires which are only too 
common. All that is really wanted there is a means of transport 
such as could be depended upon at all seasons of the year to enrry 
down the freights of wood, horns, skins, and beeswax gathered at. 
Raheng from tho country around, to the markets of Bangkok, 
whonce it could rapidly be distributed by the shippers ever ready 
to receive it, Such a means of transport ean only be furnished by 
the railway now to be constructed, which will take to Northorn 
Siam tho cotton, calico, and Birmingham goods so largely in de- 
mand thero.” 

As tho railway will run through territorics abounding in teak 
forests, it is not improbable that tho trade in that valnablo timber 
will bo at lonst quadruplod at Bangkok shortly after the completion 
of the undertaking. 

Great trunk railways of 500 miles and upwards, however, aro 
not constructed in a year; and if the wood is to be cheapened, 
which is all it requires to give it an important lead in every Euro- 
pean market, it will bo a very gradual process which need not 
disturb any existing engagements, But the trade will not have 
to wait the eampletion of tho ontiro railway, as tho opening of 
every fresh station while tho work is procecding will bring a great 
inorenge of trade to Bangkok ; and as it is stated that teak and 
sapan would of themselves koop tho railway going, wo can judgo 
of the groat importance its timber trade is to the people of Siam. 
In the meantime, the connection between Upper and Lower Bur- 
ma will still farther add to tho supplies of teak at Rangoon, and 
British shipping as well as its varions export trades cannot fail to 
receive a now impulse from these steam roads to new and far-off 
lands hitherto scarcely brought within the boundaries of our com- 
morcial arrangements, 

While our timber trade with America is decreasing, there is 
every prospect of that with our vast Enstorn possessions, and their 
contiguous territories, largely developing, and it only wants the 
woot to cheapen for tho consumption of teak honceforward to be 
greatly on the increase, Already it is becoming a favourite with 
ship-builders, coach-makers, cabinet and other trades, and wilt 
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easily supplant many other Jeseriptions of timber diroctly tho prico 
gomos nearer to those that are now uscil entirely on account of the 
difference in cost. 

Before concluding oar remarks, a few words on Bangkok itself 
may not be out of place, especially now that it is likely to play 
such an important part in tho futuro history of the teak trade as 
well as in British commorce generally. It is tho capital city as 
well as seaport of Siam, und has been, not inaptly, called the 
Vonico of the Enst, because it consists of houses built in tho sor 
on piles 10 feet high to avoid inundations, and, like the “city of 
song” just montioncd, every house has its gondola or boat, It is 
situated on an island formed by the River Menan, and lies 40 miles 
south of the Siamese boundary line, Ita population is, according 
to Whittaker, 255,000, but another authority puts it at 400,000, 
which is probably the more correct. The country round about is 
vory fruitfl, and the interior is covered with vast forests, yielding 
teak, sapan, and other valuable woods; it is right through the 
centro of these that the projected railway will be constructed, not 
oily further developing the trade with timber in the neighbour- 
hood, but putting it in direct connection with Moulmein and Ran- 
goon, and the timber from those districts lying between. 

The harbour has a sand bank or reef, consequently only shallow 
yessels crn come to the quays, and all the timber and other com- 
moiities to big ships have to be loaded outside the bar, However, 
in those regions this is not of much consequence, labour being 
always abundant and cheap, but if it were found any hindrance as 
the trade of the port further developed, capital would soon he 
forthcoming to overcome any obstacles in the way of rapid trade. 

Bangkok stretches over a very oxtonsive area and alroady isa 
large and Imsy town, and when put into direct and rapid commu- 
nication with other thriving centres by the new railway, promises 
to become an important entrepot for British commerce.— Timber 
Trades Journal. 


‘Tun Most e¥¥icrent MEaNs For Preserving Woon.—A simple 
and cheap composition, easily applicable and thoroughly reliahle 
ng a preservative for wood, which during 11 years has stood the 
sovereat tests, and also for n considomble time found application 
in trans-atlantic parts of the worli, has by reason of its eminent 
ptopertios everywhere met with undivided attention, and may 
therefore now cluim general recagnition 

This imporlant inyenlion, commercially known undor the namo 
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of Carbolineum Avenarius, is an antiseptic (disinfecting) oil for 
impregnating and coating wood, and protects by its preserving 
and disinfecting properties all kinds of wood from decay, fungus 
and rot, keeping off, at the same time, its numerous enemies, such 
as insects and vermin of all sorts, It surpasses, in efficacy, all 
other remedios used hitherto, such as paint, tar, &o., &c., no less 
than the various nostrums recommended against the formation of 
fungus, being cheaper and by far more reliable than any other 
substances. Carbolineum Avenarius stands pre-eminent not only as 
the great preserver of wood, but also of stone (nitrous exudations) 
for damp walls, for the conservation of ship tackle, and other pur- 
poses as may be seen from the various testimonials. The applica~ 
tion of this antiseptic oil is most simple, and may be performed by 
anyone, either by means of an iron-bound brush or by dipping the 
wood into the fluid, and the impregnation will be all the more 
effective if the oil has been made warm previously. One of the 
characteristics and essential advantages of Carbolineum Ayenarius 
is its ready penetration into the wood, whilst all substances pre- 
viously employed only covered the surface, closed up the pores, 
and consequently accelerated the decay of the wood whenever the 
same was not sufficiently dry. Carbolinoum Avenarius is neither 
liable to inflammation, nor does it contain poisonous ingredients ; 
applied either on dry or on green wood, it will give the appearance 
of stained wood with transparent veins of a nut-brown hue. It 
may he stored in the original barrels, or in any other suitable 
vesval for un indefinite timo, if efficiently protected, without tho 
least risk of deterioration. One pound of Carbolineum Avenarius 
will cover a surface of about 8 square yards at less expense than 
any other material and at only one-sixth of the cost of adequate 
coatings with oil paint which it far surpasses by the permanency 
of its action, whilst, even as compared with tar, it maintains its 
superiority, being less stiff and more capable of penetration than 
this latter, therefore more effective and economical at the same 
time. 

The Directors of the Palatine Railways have given the following 
testimonials :—‘‘ Two boards cut from one and the same piece of 
pine and of which for the sake of oxperiment, one was painted 
with Carbolinoum and the other left unpainted, were buried in the 
ground, and after a lapse of three years examined. Tho result 
was that the wood on which the Carbolineum had been applied 
showed no signa of decay, whilst tho other was found to be in a 
rotting condition.” The General-Administration of the Indepen- 
dent Congo State, Department of the Interior at Brussels, reports 
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under date of December 4th, 1886, signed. Strauch, as follows :— 
“ Carbolinoum Avenarius keeps white-ants and other insects from 
piereing the wood for the purpose of depositing their eggs, and 
thus prevents its destruction. We also find that wood well im- 
pregnated with this liquid is better able to withstand the influence 
of damp air. We therefore recommend the use of Carbolineum 
Avenarius for all Government buildings, especially for those parts 
of the houses which come in contact with the ground.” Tho Basle 
Missionary Trading Company received from their factory at Man- 
gelore the following report written in October 1886 :—“ The trial 
we made with Carbolineum Avenarius has been a success inasmuch 
asa log of wood which we had brushed over, once only with this 
fluid, was found intact, after having remained buried in the ground 
from November 24th, 1885, to Juno 22nd, 1886, whilst of a simi- 
lar log buried from the middle of February to June 22nd, and not 
treated with Carbolineum Avenarins, half its substance was found 
destroyed by the action of white-ants.” 

Wherever the Carbolineum Avenarius has been introduced, it 
gained universal approval within a very short time, and is now 
used on railways: waggons, cars, telegraph poles, sheds, fences, 
and othor wooden structures ; ship-building yards and harbour 
struotures : vessels ; boats, corduge and ships’ tackle, locks, wooden 
bridges and all kinds of wainscoting ; building and mining trades: 
for all wooden parts aboye and below ground ; farmers’ and garden- 
ers’ implements, such as vans, carts, ploughs, water-casks, trunks, 
posts, piles, poles, &e.,&c, The Carbolineum Avenarius is now in 
nulmost universal use, and has everywhere met with the most flat- 
tering recognition by public bodies, and by the industrial and 
farming interost, as proved by numerous testimonials from Govern+ 
ment and municipal authorities, railway directors and architects, 
many of such certificates being founded on ten years’ trials which 
triumphantly exclude the last doubt in the mind of every impartial 
observer as to the sterling and unsurpassed properties of the Car- 
holineum Avenarius, which is now supplied from three factories in 
daily increasing quantities. All further enqniries to be addressed 
to Mr. Paul Lechler, Stuttgart (Germany).—ZIndian Agriculturist, 


Mauocayy Exprrments in Soutien Ivpia.—The experimental 
cultivation of this importiant timber tree continues to receive 
particular attention in the Madras Presidency. From a report 
hy Mr. J. 8. Gamble, Conservator of Forests, Northern Girele, on 
experiments carried out last year within his jurisdiction, we gather 
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that allogether 854 Ibs. of secs were reecived hy him from vari- 
ous sources, which wore distributed in the districts of Ganjam, 
Kistna, Nolloro, Cuddapah, and the Nilgivis, betweon the months 
of Angust 1885 and January 1887, In addition to tho abovo, 
1,200 plants in baskets wero sent hy the Director of Agriculture in 
October 1886, which wero distributed between Cuddapah and 
Nellore. Full reports have been received from all districts except 
Ganjam, 

In the Kistna district, of tho plants raised from seed, some 
1,506 were planted out at distances of 36' x 86’ in the Weld plan- 
tation at Masulipatam, which covors an area of about 80 acres. 
The soil is described as sandy, containing a varying proportion of 
clay and slight traces of salt. The seeilings have thriven very 
woll here, and now vary from 2 to 4 feet in height. In addition 
to the above, there are about 3,780 plaints in pots in the nursery, 
which the Collector intends to plant out during tho present rainy 
season, Other species of troes (among them Torméinalia Anjuna 
and Cedvela Toona) have also been planted out with the mahog- 
any, and the two named are doing very woll, This plantation may 
he considered ono of the suecessful ones. 

In Nellore the results were not vory satisfactory, Of 300 
plants raised from seed, 112 died, and tho remainder were planted 
out in the jungle. These have not grown woll, though they are 
described as still healthy and strong. Of the 700 plants sent in 
October 1886, 468 wore alivo in January 1887. Out of a second 
hatch of 10 Ibs. of seed sont to the Collector in September 1886, 
only 562 plants were raised, of which 25 died. Tho reason why 
so few plants wero raised from seed is, that it was sown in sand 
instead of in good soil, and also because the Collector thinks it 
waa rocoivod tov lato in the season. 

The most satisfactory results were obtained on the Nilgiris. 
No less than 18,300 plants were raised from two consignments of 
seeds in August and October 1885, and planted out in the Juno 
and Novomber following, at an avorage distanco of 22’x 23’. There 
wore only 68 easualties, the rest being in flourishing condition, 
especially those in the hed of the stroam. The height of these 
soodlings varios from 18 inches to 44 feet, while that of those 
on higher ground varies from 12 to 18 inches, In September 
1886 a further consignment of 10 lbs. of seed was received by the 
Collector of Nilgiris, which was sown al once, and gave 5,000 plants, 
out of 11,145 sceds, the sixth day afler aowings, the rest. of tho soods 
not having sprouted oven, ‘This goos to show thut more than 50 
per cent. of tho seed was bad. Nu casualties have oecurred among 
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there, and they ave reported ns boing from 5 lo 6 inches in height, 
and healthy. The Collector notes hit a moist locality appears 
to snit the plants hotter than dry places, and this hint might he 
utilized to advantage in further experiments, Mr. Gamble con- 
siders this plantation a decided success. It covers 100 acres, and 
a further note upon it is under preparation, We entirely concur 
with Mr. Gamble in tho opinion expressed by him, that “the 
experimental cultivation of mahogany had better perhaps in the 
fature be confind to Srikarikot and the lower forests of the Nilgiris. 
Tt is of no uso to make small plantations in a caso like this; the 
only way to really prove that mahogany can be properly grown, 
and to produco somo result commensurato with the expenditure, 
is the work on a sufficiently large area.” 

In the Cuddapah district there are two plantations, and the dis- 
trict forest officer has submitted a somewhat full report upon thom, 
which wo have reproduced én extenso elsowhere, as it contains some 
interesting features. 

Taken asa whole, it must be admitted that the experimontal 
cultivation of mahogany in Southern India has been attended with 
hopeful results. Thoro is no reason why this tree, tho wood of 
which is so much valued by cabinet makers, should not become 
naturalized in this country. If the trees now being raised can be 
indueed to produce fertile sccd, it ought not to be such a difficult 
matter ¢o naturalize it, Thore are, if we recollect rightly, some 
really fine specimen trees in the Royal Botanical Gardens, Seeb- 
poro. There is one tree in particular which struck us as one of the 
finest we havo seon, it must be fully 80 feet high, with a girth of 
about 12 fect, approximately. —Indian Agriculturist. _ 


Toe crowrn of Raty Darora—When several rain gauges are set 
up in the same locality, but at different heights, a curious fact usually 
presents itself, The quantity of rain that is falling on a given surface 
ia ahown to diminish with the height. This, according to ordinary no- 
tions of the supply of roin from the clouds, appears very paradozical, 
Some meteorologists even question the acouracy of the rain gauge 
record, Thus Professor Cleveland Abbe attributes the difference to the 
action of the stronger winds to which the rain gauge is exposed when 
set bigh up. These, ha suggests, carry the drops to one side, so that 
the higher gauge catches less than the lower one, Ido not see how 
that necounts for the obsered facts, but thoy are easily explained if wa 
reflect a little on the ordinary physical conditions of rainfall, I say the 
“ordinary” conditions, not the exceptional conditions. One of these 
ordinary conditions is that the air through which the drops of rain fall is 
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fully saturated or avon supersaturated with aqueous vapour; and another 
is that the temperature above is lower than that below, and therefore the 
drops of rain coming from above are cooler than the air through which 
they are falling. This being the case, each drop acts aaa condenser to 
the vapour through which it is passing, and thos grows in size as it 
descends, This increase of the size of the drops has bean well observed, 
and is not at all covered by Professor Abe's explanation. The following 
is an experience of my owa. I started on a “soft day" to ascend Bon 
Nevis. Rain waa falling at Fort William. At about half way up the 
mountain there was a mixture of rain and sleet, Gradually the propor- 
tion of snow flakes inoreased, and finally before roaching the summit, 
dry snow was falling. T have passed through the same series on other 
occasions, It would be the common experience of tourists, but for the 
fact that we rarely start to climb a mountain in wet weather, ‘The 
characteristic “nimbas” or rain cloud is a cumulus or rounded cloud 
extending downwards in shapeless mass, cloud above, mist bolow. The 
whole cloud ia supersaturated stratum of atmosphere in the condition of 
condensation and precipitation, the rounded upper surface indicating the 
upper boundary of this condition, Rain is produced throughout this 
cumulo-stratus cloud at all elevations from its woolly summit down to its 
base, which very commonly rests on the earth's eurface. There are oc- 
casions when rain drops diminish ag they fall, Thig must of necessity 
occur whenaver the rain is formed above a dry stratum. In such cage 
the falling drops must rapidly evaporate. The north side of the Romedal 
(Norway) is a magnificent wall of derk-colonted rock, ranging at the 
lower part of the valley from 2,000 to 3,000 feet in height. Over thie 
are poured a multitude of cascades, some of them mere threads of water. 
On a clear summer's day the continuous annshine warme the dark rock so 
effectively that some of these minor falls, after breaking as they all do 
into snow-like spray, vanish altogether by evaporation, I witnessed this 
on both of my visits to this valley on hot days of different summere,—~ 
W. Marrinv Winuiams, én the “ Gentleman's Magazine.” 


We read in “Nature” that the Government of Ceylon has sance 
tioned the opening of a Forest School at Kandy, and we wish it 
every success. 
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THE FORESTS OF MANIPUR. 


By Guonck Wart, MD, F.L.8., OLE, 
Reporter on Economie Products with Government of India. 


Position and Physical Features of Munipur.—From the Bay of 
Bengal, near Chittagong, a closely-packed belt of mountain coun- 
try rises from the plains of Bengal, Cachar and Assam on tho one 
side, and from Burma on the other, This wall cxtends through 
the so-called Chittagong Hill tracts to Manipur and onwards north- 
cast to the Naga Hills, until it terminates in the Patkoi Hills and 
the Bhutan Himalaya, Manipur is thus the middle portion of this 
highland country, and lies within Lat, 24° 13’ and 25° N. and 
Long. 98° 10° and 94° 50" ER. It is traversed hy a bewildering 
serics of approximately parallel ranges which trend 8. W., and are 
every now and then knotted together by trangverse spurs in the 
vicinity of the culminating peaks, Within these ranges a num- 
ber of yalleys are hid, the largest and most southern being the 
valley of Manipur proper. This is inhabited by the race of people 
known as tho Manipuris (or Meitheis as they call themselves), while 
the surrounding hill tracts are peopled by various races of Nagas, 
and recently by eortain invading Kukies or Lushais, Thezo Nagas 
and Kukies speak some twenty entirely different languages—a fact 
which may be accepted as indicating the ancient subdivision of 
the Stato into small isolated tracts of country inhabited by antago~ 
nistio races. The total area of the territory is about 8,000 square 
miles—the valley proper comprising only some 650 square miles, 
The entire population of the State has been returned at 139,000, of 
whom 65,000 are Manipuris, It has been estimated that out of 
the total area of the valley proper only about 200 square miles are 
cultivated, while 400 square miles of rich soil, of almost porfectly 
au 2P 
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lovel land, having a mean altitude of 2,570 feet ubove the sea, re= 
main to be brought under cultivation, togethor with an amount of 
hilly culturable land of which no caloulation has yet been made, 
The Nagas, like all other hill tribes, cultivate the slopes of tho hills 
terracing laboriously the land near their villages, They scem to 
have boon driven to the crests of the hills through persecution, since 
evidences exist everywhere of a former more extensive cultivation 
on the lower slopes and yalleys—parts of the State now almost en- 
tirely covered with rich grass and inhabited by wildanimals, One 
cannot think of a more favourable region for tea cultivation. Miles 
upon miles of rich land, superior to anything found in Cachar or 
Assam, exist everywhere in this lovely country, while, in justifica- 
tion of this opinion, it may be added that forests of wild indige- 
nous tea are to he seen throughout the eastern and north-eastern 
divisions of the State, Within the valley numerous low red clay 
hills exist that were once covered with pine (Pinus khasiana) and 
other troes, but these by a slovenly and destructive policy have 
all been removed and not replaced, The hills further up are thick- 
ly wooded, but tho migratory Nagas and Kukies aro annually 
effecting terrible havoc on the forests, the jhuming system of cul- 
tivation heing everywhere permitted. Trees that have taken per- 
haps a hundred years to grow are ruthlessly hewn down and 
burned, in order to clear small plots of ground which are cultivated 
for ono or at most two years and then deserted. Forest: fires occur 
annually, and even ihe valleys are periodically burned, thereby 
utterly destroying all chances of natural reforestation. 

But to convey an impression of Manipur sufficient to afford a 
key to its interesting flora, we must endeavour to give a more 
perfect idea of its mountain and river systems. About four days’ 
march to the north of the capiial, the frontier bordering on the 
Naga Hills is reached. All along this journey the parallel) bills, 
to which I havo alluded, are sccn to ascend highor and higher to« 
wards the transvorso ridgo which forms the frontier and great 
water-shed between Maniptr and the Naga Hills, Tho rivers on 
the western side of Manipar finally escapo into Cachar, those that 
traverse the Naga Hills into Upper Assam. 

Tho Khasia and Garo Hilla of Assam springing up from the 
banks of the Brahmaputra stretch enst, through the ranges known 
a3 the northern Cachar Hills into Manipur and the Naga Hills, 
abutting atthe great transverse water-shed which is extended still 
further east into Burma, until it terminates in the lofty peak of 
Sarameti, 12,600 feet in altitude. Tho Assam arm of this transverse 
mountain system thus separates Upper Assam from Cachar, and com- 
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" pletes the isolation of the waters af the Tndo-Barman region. But 


this curious bifurcation of the mountains of Eastern India (south 
of the Himalayas), exercises also a great restricting influence over 
the vegetation at the same time that it largely controls the rainfall. 
To understand this, wo have but to recollect that the rainfall on 
the southern face of tho Khasia Hills at Cherrapunji is 474 inches 
annually, while a fow miles off at Shillong it is only 84°8 inches, 
Throughout Manipur a similar orratic distribution occurs, being at 
one place but a third of what it is at another only 17 miles distant, 
Passing east along this wall—(a wall to the south, but practically 
parallel to the Himalayas, and transverse to the series of ranges 
which extend to Vhittagong)—evidences exist everywhere of the 
influence of the great triangles formed by the mountains which 
throw the waters south through Manipur, south-west through 
Oachar, and north through the Naga Hills, into Assam. The 
moistute-lnden clouds from the Bay of Bengal pick up more and 
more water as they pass over the rivers and marshes of Eastern 
Bengal, only to dash their torrents against this transverse wall 
which intercepts the clouds on their way to the Himalayas. But 
on advancing north the clouds are caught up in the numerous 
parallel valleys, and are drawn this way and that, and so broken 
up that the rainfall in one locality, often not more than half a mile 
from another, may be quite diiferent. These local modifications of 
rainfall have their exact counterparts in the forests, the greatest 
possible contrast occurring on the two sides of a peak or spur. 
The average annual rainfall of the valley of Manipur proper is 
perhaps about 49 inches, but it is mach greater on the hills. 

The mountain ranges on the eastern side of Manipur and the Naga 
Hills are so compact, that the rivers have to struggle for a long 
time before they can find their way into Burma. A few streams do, 
however, artificially cut their way through these ranges ; and thus 
Manipur is ultimately drained west into the Barak—tho river of 
Cachar—and enst into the Ningthi or Upper Kyend-wen, one of the 
head strenms of the Irrawadi. ‘The groat transverse range or wator= 
shed which divides Manipur from tho Naga Hills is not, however, the 
only connecting link between the Manipur parallel mountain ranges. 
I have alrendy remarked that these ranges are Knotted together 
by spurs from the culminating peaks, These cause tho rivers that 
have been flowing south or south-west to he deflected back to flow 
for the same distance north-east, only to meet other spurs round 
which they eseape to resume their south-westerly direction. One 
may stand on a ridge and admire the glistening silvery streams on 
eithor side so near, that in fancy a stone might be dropped inte 
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their eddying pools ; and yet theso waters are ono and the aamé 
flowing in opposite directions. This picture is repeated time after 
time, each day's march bringing the traveller to the shoulder of a 
hill where ho stands amazed and puzzled as to his own position. 
No country could be moro troublesome to the explorer, and it 
requires tho most careful observation to preserve a record of the 
day’s wanderings. ‘I'he river basins, usually so convenient a mode 
of preserving stich a rocord, aro altogether misleading. In one 
day two or throe rivers may be crossed, one flowing north and the 
other south, I may illustrate this fact by tracing the course of the 
upper stream of the Barak. This wanders up and down through 
the series of parallel ranges whieh form tho western wall of Mani- 
pur before it finds its outlet into the plains of Cachar. In follow- 
ing its meanderings wo shall obtain a conception of the western 
mountain ranges ; und as these aro densely clad with foresta of a 
kind altogether distinct from those found on the eastern side of 
Manipur, it would in any case becomo necessary to devote some 
time to the study of these hills. The writer, ina paper read before 
the Anthropological Society of Great Britain, has described the 
scenery and rivors of the western wall of Manipur thus :—*'Tho road 
from Cachar to Manipur passes over nine nearly parallel ranges, and 
theso constitute the westorn wall of the valley. This road is carried 
by giddy cane suspension bridges across the deep and blue rivers 
which flow between the hills. These bridges are in many respects 
unlike the platted bark bridges of the Himalaya, being stronger 
and more durable. A long cane (the seandent stem of the palm, 
Calamus Rotang) 800 or 400 feet long, is carefully selected and 
drawn across the river. This, stretched at each end over a natural 
rock, or a masonry or wooden pillar, constructed for the purpose, 
is fastened by beams driven into the ground beyond the pillar. 
A second or even a third cane is similarly stretched across, and the 
belt formed by these canes is thereafter plaited into a pathway of 
about a foot in breadth, The pillars are then carried to a further 
height of 6 feet, and two other strong canos are stretched across 
from tho top of theso pillars and about 8 fect apart ; these aro fastened 
by more distant beams into the ground. A small doorway is left 
in the upper portions of the pillars leading to the pathway, By 
means of a carefully selected set of canes cut so as to leave at one 
extremity a V-shaped stump of a branch, the upper suspension 
canes are bound to the pathway by tho V-shaped end being hooked 
on to one of the upper canes and carried below the pathway and 
tied to the opposite upper cane. The next one is hooked on to the 
opposite cane, then carried under the pathway and tied to the 
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other sitspension. In this way the suspension canes are securely 
Lonnd throughout the entire length of the bridge to the pathway, 
and whilo with the weight of the passenger the bridge curves and 
sways to an alarming degree, it is impossible to fall off the tunncl- 
like structure through which the traveller has to pass. Some of 
these bridges providing for the great rise in the rivers during the 
raing, are carried ag much as 50 feet ahoye the ordinary level of 
the water, and while a giddy senzation is caused by the water 
being scen to flow benoath the fect—a sensation as if running 
violently up the stream sidoways—still at all seasons of the year, 
the rivers of Manipur may ho crossed in safety.”” 

“To iustrate more foreibly the deep gorges which cut up the 
mountainous tracts of Manipar, it may be here adied that on the 
road from Cachar to Manipur the following largo rivers are cross- 
ed ~The Jiri, the Mula, the Barak, the Iraug, the Leagha, and 
tho Timatak, in a journey of only about 80 miles. So decp are 
the gorges in which these rivers flow to the south, that in most of 
them the sun seta on the rivers some hours before its golden tints 
have faded away from the forest-clad summits of the hills which 
cast their gloomy shadows on the deep and still waters. Nothing 
could more forcibly depict the configuration of Manipur than a 
history of its rivers and their contortions before they are permitted 
to eseape to the plains below. The Barak, the largest and most 
important river of the country, for example, rises N. E. of the 
Makru and Irang rivers, and flowing S. W. then N. B. and turn- 
ing W. N. W., it resumes again its 8. W. course, thus sweeping 
round the head streams of the Irang and Makru. Again flow- 
ing 8. E. it receives in its conrse in addition to the Makru several 
small streams ; next the Jrang ; still pursuing a southerly course, 
it receives the Tepni, which flows north from the Lushai country 
to join it; at this point it makes a sharp bend and flows nearly 
dne north until it receives the waters of the Jir{; after which it 
enters British territory and flows west through Cachar. This is 
a brief history of the river system within the western wall of 
Manipur, a wall in which the Burail constitutes the most lofty 
rango. An illustration of this kind shows how closely the moun- 
tain tracts of Manipur are packed with parallel ranges of hills and 
deep gorges.” 

This wostern wall terminates on the great water-shed, having 
Japvo in the Naga Hills as its culminating peak, 10,000 feot in 
altitude. Within this wall of parallel ranges numerous higher 
peaks occur with connecting spurs, which gather the ranges to- 
gether like a great cobweb, and throw the rivers backwards and 
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forwards. The view seen from Japvo or any other lofty summit” 
presents a vast undulating country, from which numerous grace- 

fully conical peaks seem to ascend. The eyo is unable to discern 

from a distance that this undulating region is a closely-packed 

mass of ranges, which are severed by the streams into deep dark 

gorges sinking almost precipitously for 2,000 to 4,000 feet bofore 

the dark green and sullen waters are reached. A few days’ march- 

ing across these ranges (and the roads such as they are, all stub- 

bornly do cross the ranges) soon conveys a practical conception 

of the character of Manipur. 

From the foregoing observations, it may have been inferred that 
I desire to speak of Manipur as consisting of three well-marked 
regions, viz., the western wall, the central undulating region of low 
hilly and valleys, and the eastern wall, I shall now deal with oach 
of these divisions separately. 

(1). Tie western watu.—Starting from Cachar on a journey 
to Manipur, the traveller proceeds by the Governmont road across 
a lovel plain nearly due east until tho Barak river is reached. 
This has to he crossed by small native boats, although in the hot 
season the sandy expanse of half-a-mile may be even forded. 
Beyond the Barak, at the village of Euckipore (14 miles from 
Cachar, or as the town is more correetly called Silchar), the first 
distant view is got of the Manipur Hills; for during the march 
hitherto, the northern Cachar Hills to the left have occupied the 
attention of the traveller. These Manipur Hills are by the people 
of the plains known as the Kala Nagas, but by the Manipuris they 
arethe Owhy-nanglong. They rise up like a dark wall, well deserv- 
ing the name “ Kala,” and completely cut off the eastern view. 
Immediately on leaving Luckipore, the road enters the low undu- 
lating hills known as the Hurung, beyond which a tract of country 
has been cleared for tea planting. On the hotter exposed rocky 
situations the shrubby feature of the Rajmahal Hills ocears— Wood- 
fordia floribunda, Tfelicteres Isova, Justitia Adhatoda, and such 
other well-known plants abounding. Few, if any, trees are met 
with, that appear indigenous, although moringa, jack and mango 
aro cultivated ; and near the villages, the bamboo planted for 
shade, grows magnificently in tall gratefully shading avenues. In 
the more sheltered nallas which have apparently been denuded 
of their trees by tho planters, but otherwise left with their rich 
vegetation—a profusion of ferns and grasses—a now and surprise 
ing feature oxista in the tree ferns and large-leaved curcumas with 
a species of maranta (called by the natives murta), The last Tea 
Plantation is that known as the Jirf Ghat, from its bordering on 
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the river of that name. The Jiri river constitutes the frontier of 
Manipur, and separates the State from British territory, During 
the dry weather it is fordable, but in the rains it swolls until it 
assumes the form of a great seething rapid stream some 40 yards 
wide. On the further side ascending the hills to the north and 
south a yast expanso of forest land is seen to extond. This is 
known as the Jirf forest-—the only forest in Manipur from which 
timber is obtained. The other forests are too far away to bo 
of any real use, and even in the Jir{ forest tho difficulty of re- 
moving the timber is very great. On crossing the river the 
road plunges into the forest, a long straight path through a 
dark, damp, flut expanse, carrying the traveller to an open glade 
whore the Jirf river is again met with after having made a great 
bend to the east. Every now and then the road approaches the 
immeiliate ‘bank of the stream which flows silently along its deep 
bed almost hidden by tall overhanging grass. Of the whole 
journey to Manipur, tho part through the Jiri forest is the most 
difficult. Numerous streams flowing in damp muddy channels 
have to be crossed, and while the country docs not ascend s0 as 
to reach above the malarial influence, it undulates sufficiently 
to make travelling troublesome. In November when I passed 
through the forest, the river and its tributary streams were all 
swollen, and at the same time a torrent of rain was pouring, 
which rendered the march as miserable as possible. On my re- 
turn journey in May, I had also the misfortune to find it raining 
nas hard as on the former occasion. Collecting specimens became 
thns an impossibility ; but a diary was kept, and notes pre- 
served of the trees and shrubs seeu during the march. To the 
south of the rond, it is generally stated that the chief tree of 
this forest is Ficus elastica, from which a considerable trade is done 
in caontchouc. This fact is so uniformly repeated by all writers 
on Manipur, and was so consistently affirmed by all the natives I 
consulted, that there seems no doubt on the subject. Still I did 
not observe a single India-rubber troe in the part of the forest 
which tho road traverses. Of the trees and bushes rocognised, the 
following may be specially mentioned :—Dillenia indica, ond a 
little higher up (met with near the bamboo forest of the next 
day’s march), Dillenia pentagyna, its monstrous leaves contrasting 
gracefully with the feathery clumps. Thespesia Lampas, an elegant 
shrub with large yellaw catton-likke flowers, is common in these 
forests, and re-appoars again after the whole of Manipur has been 
crossed (say 200 miles due east) in the forests within the basin 
of the Ninghti. Along with 7. Lampas, and abounding on the 
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damp mwlly rivulet courses, occurs the bush Kydia calyeina, and 
in the drier parts of the forest its associate Jelicteres Isora, Over- 
head Plerospermum acerifolium spreads out its large maple-like 
Teaves, and though not in flower, looked wonderfully woll ag seen 
from the higher undulations breaking the monotony of tho heavy 
dark green foliage of its associates. On the return journey its 
long erratic flowers spread their foetid odour everywhere ; but on 
that journsy, interest was mainly concentrated on the dense clumps 
of the sacred ‘Asoka’ tree—Saraca indica, I had previously beon 
familiar with this tree only as a garden plant in Calcutta, but I 
was charmed with its large modestly retiring clusters of clogant 
orange-red flowers seen below its deep glossy foliage. On the 
march up to Manipur these clumps of sombre foliaged trees were 
puzzled over, as from their not being in flower, they were not 
recognised. Not far off on the higher slopes, Derris robusta 
reared its head, displaying in profusion its elongated racemes of 
white flowers. Close by, also on the return journey, I was de- 
lighted to come across a new Bauhinia, which I named in my 
diary Bauhinia tenuiflora, As this species has not yet been pub- 
lished, it may he ag well to givo here a briof description of it, Itisa 
large scandent bush, almost taking tho place of Bauhinia Vahiti of 
other forests of this character, the whole plant having a thin fer- 
ruginous pubescence, especially on the young leaves. Leaves 9- 
nerved and about 4 cleft on the apex. Inflorescence elongated, 
a corymbose-raceme, which as tho flowers full off bears bolow pro- 
minent scars, Flower stalk fully an inch long, and calyx tube 
from 1} to 2 inches—these two structures giving tho flower an 
elongated tubular appearance possessed by no other Indian species 
of this handsome genus. Indeed it resembles most the Chinese 
species B, corymhosa, 2 fact of some interest, since a Chinese, or 
perhaps more correctly, a Malayan influence beeomes more and 
more visible on wandering oastward through the Manipur State. 
Bvery half mile forward the forest changos its character as the 
country ascends. Musseenda glabrata, an extensive climber, flaunts 
its long, white, leaf-like sepals over cvery bush and tree, The eye 
is gladdencd with the flowers of Tabernemontana coronaria (a 
familiar foature of tho gardens of Bengal), with tho clysters of 
white scented flowers of Zxora nigricans—a form of the plant 
which, in the character of the calyx, was found to differ so much 
from tho typa af the species aa to almost justify its receiving a 
variety name. AMussanda frondosa and M, macrophylla, while 
less ambitious than AM. glabrata, were on the return journey seen 
to speckle their surfaces, glow-worm-like, with their showy white 
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floral leaves. Along with theso bushes, the stunted tree of Sau- 
ranja Roeburghit made its appearance—tho first representative met 
with of the great family of the tea plant. Ag seen in theso 
forests, this plant was devoid of the ferruginous tomentum usually 
ascribed to its leaves. Seon howevor it became associated with 
its near ally Actinidia, and a form of that genus which I first took 
to be A. callosa, but on comparison in the herbarium found to 
bo a woll recognisable variety, if indeed it should not be regarded 
as worthy of a specific position. Afeliosa pinnata, a smallish tree 
with long pinnate leaves gave a new feature to these rich ever= 
green forests, which was greatly enhanced by the appearancs of two 
apecics of Eteocarpus, viz. /. anenus and #. lanceefolius. Both 
theso trees aro exceedingly handsome—their delicately fringed, 
drooping corollas being quite unlike any of the other flowers seen, 
but the former has a scientific interest worthy of being here ro~ 
corded, Hitherto Z, amanua has been supposed to bo confined to 
the southern provinces and the westorn peninsula, and distributed 
to Ceylon, but not met with in tho eastern side of India, 
(To be continued). 


IMPROVEMENT FELLINGS IN THE DEHRA DUN 
SAL FORESTS. 


I—OssEcT OF THESE FELLINGS, 


Tum growth of these forests is irregular, consisting of old hollow 
or diseascd trees, badly grown, crooked, deformed saplings, many 
of thom unsound, iogether with a certain proportion of straight, 
fairly well-grown stems, all of which, however, cannot he esti- 
mated as sound. The causes of this state of things are sufficiently 
obvious—ill-treatment in the past, removal of the best mature trees 
in the days of wholesale contractors, forest fires from time imme- 
morial, grazing, climbers, &c. It is our duty as a Government 
Department to endcavour to improve these forests, and to hand 
down to posterity a lurge supply of well-grown sound timber. The 
object of these fellings is to do this. It is quite certain that this 
will also have the effect of largely increasing the revenue. 


IL.—Nucussany OPERATIONS. 
The necessary operations required to effect our object are as 
follows -— 


1. Fire protection and limitation of grazing. 
24 
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2. Climbor-eulting. 

3. Marking trees for sale. 

4, Selling and removal of the produce. 

5. Cutting-back and girdling. 

8. Disposal of the material resulting from No, 5. 

We will now take each of these heads in turn :— 

1, These forests wero first protected against fire in 1878 : thoy 
have consequently had the advantage of ten years’ protection, and 
the result is a vast increase in the number of young seedlings and 
saplings which are sound ; in other words, there is a sufficient 
amount of advance-growth to justify us in marking the fellings. 
The means by which fire protection is ensured are described in 
Mr. Fernandez’s “Manual of Indian Sylviculture,’ (pages 433 
et 80g.) and neod not bo repeated hore. 

Cattle are admitted to grazing in limited numbers during a por- 
tion of the year from the ist July to the commencement of the 
fire season, 

2. The next operation is climber-cutting. The two chief climb- 
ers in this forest are maljhan (Bauhinia Vahlii) and gauj (Millettia 
auriculata), The damage done by climbers is described in the 
“ Mannal of Sylviculiure,” pages 18 and 8082. 

Climber-cutling must be done ata time sufficiently previous to 
the felling that tho climbers may become quite rotten by the time 
we wish to fell the trees. Experience shows that one full year 
may be a sufficient lapse of time to effect this, but it is safer to 
leave an interval of two years between eclimber-cutting and tree~ 
follimg. Thus o coupe, over which climbers were cut in Novem= 
bor—March 1885-86, would be ready for felling in November 1887. 

By that time tho climbors would be quite rotten, This is a sim- 
ple operation, and we need not dwell upon it longer. The nearer 
the climbers are cnt to the ground the better, as it is gives less 
support to the new growth, and the top of the stool should he 
damnged as far as practicable, without wasting too much time on 
it, by smashing it with the head of the axe. Any now re-growth 
of climbers that appears will be dealt with in the cutting-back 
operations, There is some chance of the bark of Millettia being 
utilized as paper-making stock, and a possible sale of this material 
should be borne in mind. 

Climber-cutting has to be done methodically under proper super- 
vision, and it may well be done in April and May, as then we have 
a gang of men ready to hand in case of forest: fires. 

B. ‘The next operation is the most important of all—marking 
the trees to be felled. The marking is done with the divisional 
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hammer, and every tree marked becomes the ptoperty of the pur- 
chasor of the coupe. Our five or six years’ experienc in this 
matter has enabled us to lay down the following rules :— 

Rule I--~No tree, whether sil, sain, or kwkat, under 6 inches 
diameter is to be marked. First, as regards sél and sain, this dia- 
meter of 6 inches, or girth of a foot and a half, is considered to be 
the maximum size above which sal and sain cease to send out useful 
coppice-zhoots, No doubt they will coppice abovo this size, ospec- 
ially sain, but we then get a great number of shoots surrounding 
a large stool: they are hence weaker. What we want are one or 
two shoots on a small stool, because in these forests, owing to the 
quantity of seedlings in the advance-growth, there is no interest in 
obtaining any growth which will not eventually resemble a seed- 
ling. Now the eutting-back cannot be done by the purchaser, and 
it must be our work to do this: lence we cannot sell smaller sap- 
lings than this, or we might lose the re-growth altogether. Finally, 
the small saplings that have to bo removed are very numerous, and 
we do not want to swell the total number of trees offered to the 
buyer by a large amount of almost worthless individuals. Al- 
thongh at the sale tho trees are classified according to the size, the 
purchaser may be tempted by tho large number to offer more than 
the coupe is worth, At one time we gave these small saplings 
away gratis ; but there is no reason why this should be done, and 
the better plan is not to mark them now, but te remove them in 
the subsequent cutting-back operations. 

Secondly, as regards kukat, there is no reason why these trees 
should not be marked, as we want to get rid of them and do not 
yoquira a coppice-growth ; but the marking and girdling of so 
many small trees take a long time and detract the attention from 
the more important operation of choosing the larger trees to be 
marked. They are worth very little to the purchaser of timber, 
and tho correct principle is not to sell him such small and valueless 
material. Wo can got rid of thom hy girdling or felling in the 
subsequent operations. 

Evception. - At the samo time, if we notica kukat saplings over- 
topping and suppressing sound and straight-grown sél and sain 
seedlings, then we should girdle them, and also mark them with the 
hammer. But it must be remembered that we shall return to the 
coupe three years hence, and, unless the operation is a pressing and 
urgent necessity, it had better bo neglected. i 

Rule TI.—Any kukat tree that is suppressing, eithor directly or 
by lateral action, a sfl or sain, or is likely so to affect a sil or sain 
within the next fow years, must be girdled and marked. 
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Exception —Cortain trees that yield elephant folder, such as the 
various figs, may be spared within a reasonable distance of the 
various camping places (say two miles). Also it will be as well to 
apare all individuals of Terminalia Chebula on account of the fruit 
it yields, 

Rule 7[——Other kukat trees, besides those immediately sup- 
pressing or injuring sAl or sain, may be marked and girdled if 
they have a low dense cover like dhamin ( Grewia sp.), or, if there 
are several in one group, we may mark some of them in the 
hope that seedlings of better species will produce themselves un- 
derneath, 

Rule 1V.—(Sal and Bain).—No growing tres in the prime of 
life is to bo marked if it is straight, well-shaped, and completely 
sound and will not deteriorate during the next fiftoon years, 

The more we store up such trees—unhappily not very common— 
the richer fund are we laying up for the future. 

Rule V—(Sal and Sain).—Every tree which cannot improve 
during the next fifteen years, or which is now hollow, unsound, 
decaying, crooked, forked, &¢,, should be marked, subject to the 
proviso of 

Rule VI—No treo is to be marked the removal of which would 
cause a blank in the forest or increase an already existing blank ; 
or in those localities exposed to frost, unless the advance-growth is 
sufficiently high not to euffer from frost (10 feet at least). 

Rule VIf—Trees growing on the sides of a ravine, or at the 
hond of a ravine, or on the edge of a cliff, should on no account be 
marked for fear of erosion. 

Rule VIZI.—~Wo shall very likely find several sAl and sain trees 
growing so close together that they interfere with one another's 
growth ; in this case, although they may not full under any of the 
above heads, we must remove some of them in order te admit of 
the better growth of the remaining trees. This ean be only done 
by inspection and consideration on the spot. We must, of course, 
remove tho worst ones, 

The method of recording the trees marked and the manner of 
marking and measuring them can only bo learnt in the forest 
itself, 

4, The trees are marked during the working season, generally 
from December to March, and are sold by auction in August to the 
highest bidder. They are now sold altogether—sdl, sain, and 
kukat in one solid lump. The purchaser is allowed twenty months 
in which to fell and remove the produce, and his operations last 
till the end of May in the second year after the auction, 
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5, It is then too late in the season to do any cutting-back, so 
this operation is not commenced till Decomber or January of the 
next cold weather. 

The felling and export operations have broken or bent a large 
number of seedlings and saplings of sil and sain, and wo have, 
besides, all the saplings under 6 inches diameter which were left 
in the marking. We now deal with these two categories at 
once — 

Rule I—All unpromising seedlings and saplings of sfl and 
sain should be carefully cut back in accordance with the instructions 
given in the “ Manual of Sylviculture,” under Coppice, pages 401 
—405. 

Exception.—If wo find such growth under tall sound trees of 
the same species, then wo leave it untouched, as their re-growth 
would not prosper under this taller erop. 

Rule If,—The kukat saplings and young trees under 6 inches 
diameter may either be girdled or cué down about 2 feot from the 
ground (so a3 not to coppice). If it is found necessary to remove 
larger kukat, they should be girdled. 

But as we must not create blanks in the forest, this rule will 
only apply to cases where young seedlings or saplings of sél or 
sain are found underneath, and not even then in frosty localities, 
unless tho better growth is above the reach of frost. 

Exception.—W horever we find straight young saplings of kukat 
timber species (Jaman, Anogeissus, Haldu, Dhamin, Lagerstro- 
mia,) which aro not actually suppressing sil and sain saplings, we 
may leave them untouched, or wo may even cut back unsound 
specimens of these trees under one foot girth, in places where they 
are isolated and the re-growth will not interfere with sil or sain ; 
but this should bo carried out in moderation. 

Rule TIZ.—All climbers are to be eut ; wherever small enough 
they are to be pulled up by tho roots, In some cases a re-growth 
will have sprung up from the old stumps of climbers originally 
cut, and numerous pre-existing seedling climbers will have deve- 
loped. This is the opportunity far geiting rid of all such. 

6. The material which results from the last-mentioned operation 
should be dragged to the nearest export line and placed in stacks, 
assorted, Tho small poles of sé] and even kukat are generally sale- 
able. The smaller branches must be left on the coupe, and, when 
dry, their export will be undertaken by fuel purchasers ; bat no 
carts should on any account be admitted. 

‘The following statement shows the various operations simul- 
taneously going on in five adjacent coupes :— a a 
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Series of Coupes. 
ee 
B. 
E D. A. 


C 
ee 
A.—Climbera cut in January 1885. 
Trees marked in January 1886. 
Trees felled from November 1886 to March 1888. 
Subsequent operations in January 1889, 


Thus in January 1889 we have tho following operations going 


on i— 
Cutting-back and girdling in A. 
Tree folling in B and C, 
Tree marking in D. 
Climber-entting in E. 


Denra Dos: A. Smyrnies, 
April 1888, 


DOES THE CUTTING DOWN OF A FOREST ON A HILL 
DECREASE THE QUANTITY OF WATER GIVEN 
OUT BY THE SPRINGS AT THE FOOT OF IT? 


Tue aboyo question would generally be answored in tho affirma- 
tive, though in a late number of the “Forester ” it was stated that 
a Madras official held the opinion that it mado no difference what- 
_ ever to the springs. My object in calling attention to this subject 
isto point out to the Professors of the Forest School at Dehra 
that they havo at their very doors the means of helping to settle 
this question, The water used for drinking purposes in Dehra is 
carried from springs at a place called Nalapani, somo 2% miles 
north-east of Dehra. Tho springs are in fact at the bottom of the 
hill, on which stood the fort of Kalunga, the taking of which from 
the Gurkhas under Bulbhudr, in tho latter end of 1814, cost the 
British Army the lives of General Sir R. R. Gillespie, 8 officers 
and 60 men, besides of wounded 22 officers and 849 men, many of 
whom died afterwards from the wounds received. 
When visiting tho site of this fort it is very difficult now to 
roalise the state of things that took place there in 1814, all is 
so peaceful and quiet all around ; but feelings of indignation will 
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arise at the bad management that cost so much life and suffering ; 
but it ig not the bad management of former times alone that arouses 
indignation, very bad management is as evident now, but instead of 
mon being destroyed, it is trees that have beon destroyed, for the 
whole of the hill above the springs, has been ruthlessly swept clean 
of the sal troes that used to cover it, there is no reproduction, and 
the top and the upper slopes are being ploughed up, and tho only 
source of sweet waier for a progressing town like Dehra is being 
partly ruined for a little paltry gain. 

In 1880 2 scheme was worked out by the then Ixecutive En- 
gincor of the Din Canals to bring the water from these springs 
into the town by pipes, and covered channels. He gave the supply 
as being in April and May 11,812 gallons daily, and in December 
and January 19,138 gallons, so that taking the population of Dehra 
at 10,000, this supply gave only 1°18 gallons per head in the hot 
season, and 2 in tho cold season. This water would about do for 
drinking and cooking purposes; but for the drinking water for 
cattle, washing and other household purposes, the Raspanna water, 
which flows through the town in open channels, must bo used: this 
water, it can bo casily understood, gets very foul before it gets far 
through the town ; the drinking of it without first boiling causes 
goitre, in the rains it is half mud, and it is so hard during the dry 
woather that it is not a pleasant water to wash oneself with, even 
with the aid of Pear’s soap !! 

The Executive Engineer proposed to build retaining walls at the 
springs, and so collect all the water into a masonry tank, and he 
hoped that this would increase the supply by some 25 per cent. 
At this time nothing further was dono for want of funds, and the 
scheme was allowed to remain dormant till 1884, when the present 
District Engineer remodelled the alignment of the pipes, and 
chenpened the cost. In sending up the estimates he remarked as 
follows :— There is an undoubted diminution in the actual dis- 
charge of the Nalapani springs, but this is certainly due to the 
whole of the trees in the neighbourhood of tho spring having been 
cut down (i.e., excepting a few trees close to the source), but as 
young trees are already springing wp, it is expected that in a few 
years the supply will be as full as ever.” He gives the mini- 
mum discharge as that on the 11th of June, 1884, whon thero was 
8,640 gallons per day, and the maximum on the 2nd August, 1884, 
51,050 gallons. The difference in discharge during May and June 
is not much, go the loss in the minimum supply was 3,172 gallons 
per day, or neurly 27 por cent. all owing to tho cutting down of 
the trees, Last year the impounding walls and tanks for the head- 
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works were completed ; and the supply taken on the 18th of June 
this year was 10,281 gallons per day, being an increase of 19 per 
cent. over the measurement made on the 11th June, 1884. Thia 
inerease is clearly due to the construction of the impounding walls 
ton depth of 8 feet below the surface level; and is only a little 
less than what the Excoutive Engineer expected it to be. It car- 
tainly is not duo to the growth of trees that the District Engineer 
looked to, to increase the supply, for though the irees were cut 
down 5 or 6 years ago, there is no reproduction whatever, the 
stumps of the sél treos are dead, part of tho ground has been 
ploughed up ; on part the usual scrnb bushes that grow anywhere 
are dotted about here and there, while just above the springs there 
is a very large patch without an atom of vegetation of any kind on 
it; this is said to have beon the site of a cholera camp of the Gur- 
khas last year. 

The whole of the 10,281 gallons per day is not to go into Dehra, 
a small spring, giving on the 18th Juno 835 gallons per day, is left 
for tho 12 villages near the springs, so that 9,446 gallons per day 
will he taken to Dehra for the 10,000 inhabitants ; this is far too 
little, especially as it is believed that thera are more inhabitants in 
Dehra now than there wore when the estimate of 10,000 was mado 
in 1880, and the number is rapidly increasing. The Municipal 
Board should at once take up, under the Land Acquisition Act, 
the land of this hill, and make it over to the Forest School, to be 
replanted with sil, and preserved and studied. As the pipes now 
being laid discharge the water into a reservoir a short distance 
from the Forest School, thero would be no diffienlty in keeping a 
record of the supply, and the Forest Department would by and byo 
he uble to prove that the forests, lands and springs in the North- 
Western Provinces act in a natural way ; and not “ contrariwise” 
g they aro mado all to do in the benighted Presidency, 
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NOTES ON THE SMALL BAMBOOS OF THE GENUS 
ARUNDINARIA., 


Or the genus Arundinarin, which includes, according to the 
“Genera Plantarum,” also Thamnocalamus, there aro ten fully ~ 
described Indian species, besides four which have only so far been 
named from leaf specimens. Of these fourteen species, one is 
South Indian only, one Burmese, and three occur in the North- 
West Himalaya, all of them extending eastwards into Sikkim. 
Eight species, including those three, are found in the North-East 
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Himalaya, one of them occurring in the Khasia hills also, making, 
with four endemic species, five for that locality. They are all 
small reed-like bamboos, but one er two of them, such as A. race- 
mosa and A, Hookeriana havo occasionally culms of over an inch 
in diameter. 

The following analysis, based upon that given by General Munro 
in his “Monograph of the Bambusem,” will serve to identily 
the nine fully described kinds, which occur in the Western Pen- 
insula, 

Branches of the inflorescence without bracts. i 

Leaves and flowers on the same culm. “ 
Style 3-fid. Transverse veinlets very 
conspicuous— 1. A. racemosa. 
Style 2-fid. Transverse veinlets conspicuous. ‘ 
Nodes not prickly, internodes nearly y 
glabrous, scabrid— 2. A. Wightiana. 
Nodes prickly, internodes woolly at 
top— 3, A. Griffithiana, 
Leaves and flowers on separate culms, 
Leaves narrow, fow or no transverse veinlets. 
Leaves hairy along midrib, empty glumes 
nearly as long as the spicula— 4, A. falcata, 
Leaves glabrous beneath, empty glumes 
searcely one-half the length of the 
spicula— 5. A. khasiana. 
Leaves broader ; transverso veinlets somewhat prominent. 
Spicnles 2-2-flowered. Nodes without 
a raised ring, internodes 5-6 inches— 6. A. intermedia. 
Spicules 1}-flowered. Nodes with a . 
raised ring, internodes 7-8 in.— 1, A. Hookeriana. © 
Branches of the infloresconce with bracts, 
Transverse veinlets faint or none, bracts 
short— 8. A. Falconert. 
Transverse veinlets prominent, bracts jones 
9. A, spathiflora. 


Besides these nine, a tenth, A, elegans, Kurz, occurs in the Nat- . 
toung hills in Burma from 5 to 7,000 feet, and the four species of —- 
which the leaves only are, so far, known, are— 

11.—From Bhutan, a species with very small leaves, discovered “ 
by Griffith, and stated by him to be especially plontiful on the s 
Dhonglaila Pass between 6,000 and 10,000 feet— A. microphylla. + * 

12.—From the Khasia hills at 4,000 to 4,500 feet, collected by ~ 
Griffith and Hovker, und especially near Moosuai waterfall, It 
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“has very narrow thin leaves, 2 to 3 inches long by only }-inch 


broad, and the transverse veinlets very faint and distant—__ ae 


A, suberecia. 
13.—From the Khasia hills: Vern.—‘ Uskong,’ collected at 
Moflong by Hooker— A. callosa. 


14.—From the Khasia hills, collected by Hooker and Griffith at 
5,700 feat, and by Clarke at Shillong, 5,500 feet, It has fairly” 
large rotieulate leaves with long cilix at the top of the sheaths and. 
spiny stems with broadly auricled short sheaths— A, hirsuta, 

Mr. ©. B, Clarke has also a Khasia hills’ species from Shillong 
woot, which is, T think, A. callosa, It has spiny stema like A. 
Grifithiana, and bracieate flowors, so that it will come into the 
section Thamnocalamus, between numbers 8 and 9. The transverse 
voinlats are very conspienions, and the sheaths (Jig. 7) have a broad 
apex and ciliate ligule. 

Tt ig unnecessary to say much regarding the two chief species of 
the North-West Himalaya, A. falcata and A. spathiflora, for they 
have heen fully described by Brandis in the Transactions of the 
Royal Society of New South Wales of 7th October, 1885 and 
the “Indian Forester” for May 1886, in which ho has fully 
eleared up the difficulty which existed in their identification and 
separation. But the Darjeoling and North-East Himalayan species 
generally are less known, and a few notes regarding them may °° 
usefully be recorded. 

_ The common small bamboo of Darjeoling, known as “ Maling,” 

and whose leaves are so generally used for feeding ponies about 

that station, is, according to my identification, and as T have stated 

in the “ Mannal of Indian Timbers,” A, racemosa, Munro. It has, 

only once heen collected in flower, viz., by Griffith’s collectors 

on Birch Hill at Darjeeling in 1837. Since then 50 years have 
elapsed, and it is curious that in that long period the flowering 
should not have been again recorded. Griffith’s specimens were, . 
very poor ones, so that good examples are much required. Dare 
Jeoling Forest officers should keep a luuk-uut for it therefore, 
and remember that keepers of Horbaria, almost all over the 
world, will be glad of specimens. The Maling bamboo has a stem 
of some thickness, usually about 1inch in diameter, but often 
somewhat more. The internodes are rongh and rather long, * 
reaching to 15 to 18 inches. The straw coloured, brown, hairy, 
rough sheath of tho young stems is ciliate on the odges and blunt . 
at the top with a Jong fimbriate ligule, is about half as long again 
as tho internode, and bears a subulate apex which ig usually re- 
curved (seo Mi. 1). Tho loaves are sometimes rather large, up to” 
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about 6 inchos Jong and g-inch broad, and they have very conspic- 
uous transverse veintets which are raised beneath. This bamboo 
grows gregariously on the hill sides, and the growth is almost im- 
penotrable; ibmay be seen in perfection on the slopes of Mount 
Tonglo on the Nepal frontier range. The stems are very largely 
used for mat and basket work, for building native huts, and for 
fencing, and the leaves are an excellent fodder. Its range is ro- 
stricted to Eastern Nepal and Sikkim from 6,000 to 10,000 feet 
elevation, and it already begins to get scarce east of the Toesta 
river, 

The common small bamboo of the higher parts of the Nilgiri 
hills above 5,000 foot is A. Wightiana, Neas. This also a gregariotts 
species, and gives a very dense cover, such as be well seen on 
tho higher parts of Doddabetta and on the Kundahs, as for instance 
on the upper slopes of the valley of tho Avalanché stream, It 
flowers annually, the flowers appearing on leafy stems in dense 
purplish panicles with capillary somewhat twisted pedicels. The 
stems are about 4-inch thick, the internodes about 12 inches long, 
and very rough, the nodes swollen and with a conspicuous ring 
formed by the base of the fallen sheath, below them, The sheaths 
are often very rough, and are blunt at the top with a row of stiff 
cilito. ‘The loaves aro 8 to 7 inches long and 4 to 1 inch broad, the 
transverse veinlets very conspicuous. Beddome says that it dies 
down annually after flowering, but this point requires further 
investigution. Loeally, it is spoken of as a “ reed,” and is sold as 
such by the Forest officers, but it is not much used. It is a band- 
some species, well worthy of cultivation. 

A, Grifithiane, Munro, is a species of the Khasia hills, remark- 
able for » cing of thorns round the joiuis of the ealm and thiok 
tawny wool below tho joints. It flowered in 1833 when it was 
collected, so says Munro, by the Assam deputation for the exam- 
ination of the tea plant, under Drs. Wallich and Griffith. Hooker 
also got it at Moflong, but in leaf only. The leaves have trans- 
verse veinlets. 

A, falcata, Nees, is found in the North-West Himalaya at from 
5,000 to 7,500 foot. It is also, according to my identification, the 
“iti nigala” of the lowor Darjecling hills, where it may be seen -_ 
to perfection in the forests which lic in the square formed by the ~ 
Reyang, Teesta and Sivoke rivors and the Latpanchor ridge, and 
also on the dry faces of the precipitous slopes overlooking the 
plains at about 2,000 feet elevation. It flowers annually, the ~ 
flowers being small and somewhat resombling those of the rice - 
plant though usually of a reddish colour. The stems are thin but 
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strong and with only a small cavity ; the internodes are usually 10 
inches long and the joints are swollen. The sheaths are about 12 
inches long, gradually narrowed into a point with a subulate apex, 
they are very thin and paper-like, and hairy at the top. The 
leaves are small, up to 4 inches long by $ inch broad, are hairy 
and haye no transverse veinlets. This bamboo is used for basket 
work, but less so than some other species. The Lepchas also use 
it for arrows, and for any purposes for which strong material is 
required. 

Closely allied to the last species is A. Ahasiana, Munro, which 
is, however, recognisable by having glabrous Jeaves and different 
flowers, It is rare in Sikkim. 1 have specimens from Runghes 
which I identify as this species, but it is possible that they may 
have been gathered from planted clumps in the Cinchona Planta- 
tions. The stems aro like those of A. falcata, and thick and strong, 
but the internodes are only 7 to 8 inches in length. The sheaths 
(see Fig, 3) nre papery, straw coloured, narrowed upwards but 
bluntly truneate, and with a long thin apical leaf. The loaves are 
larger than those of A. falcata and have no transverse yeinlets. 
This species was collected in flower in 1850 by Hooker in the 
Khasia hills ; by Masters in Assam in 1839 ; in Sikkim by Tooker 
(at Purmia-chu) in 1848; by Anderson and Kurz in 1868; by 
Dr. Treutlor in 1874 ; and by myself in 1879. It probably flowers 
yearly like A. falcata, 

On the hills of the Dumsong Sub-Division about Dumsong, 
Rissoom, Khampung and Labah is a gregarious species which I 
found in flower in 1882, and which I identify as 4. intermedia, 
Munro. In the locality mentioned, this species appears to take the 
place above 7,000 feet of the “ Maling,” and is known by the Ne- 
palese name of “ Deve nigala.” The culms are usually yellowish, 
avout 4-$ inch in diameter, and have internodes of only 5 to 6 
inches in length ; but they are strong and the cavity is small, The 
sheaths taper gradually to a blunt ciliate ligule with a short broad 
apical leaf (Fig. 4 enlarged from a small one). Tho leaves ara 
small, up to about 4 inches in length and § to 1 inch broad and 
have transverse veinlets. Specimens of this bamboo were colloct- 
ed by Hooker in 1848 or 1849, so that 33 to 84 years elapsed 
between the two recorded flowerings. 

The most handsome of tho Sikkii Arundinarias is probably 
A. Hookeriana, Munro, a fine tall species known to the Nepalese 
as “Singhani” and to the Lepchas as “ Prong.” It is found here 
and thore on the western side of the Teesta, but is most common 
to the east and on the hills overlooking the Teesta and Rashett 
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rivers at an elevation of 4 to 7,000 feet. It is easily recognised 
by its glaucous green culms, which have a blueish colour below the 
nodes under a raised whitish ring. The culms have large cavities 
and are aoft ; they are 3 to 1 inch in diameter, and the internodes 
are 7 to 8 inches long. The old sheaths are easily recognised, for 
they have parallel sides for about half thoir length, and thon taper 
gradually upwards to a fino end surmounted by @ short blunt 
ligula and a subulate recurved apical lent (Fig. 5). ‘The leaves are 
rather larger and broader than those of other Darjeeling species, 
and they have conspicuous transyorse veinlets. This bamboo has 
only beon collected in flower by Hooker in 1848 or 1849 in Sik- 
kim and East Nepal, and consequently if it has not already done 
80, it ought soon to flower again. Tt should be carefully watched 
for, and the leaves belonging to the same clump should be collected 
with the flowering branches, for those hitherto collected haya been 
from separate planis. ‘The seeds of this species are said to be 
edible, and tho culms are used for basket work. It is a species 
which should bo planted in gardens: I remember planting somo, 
with other interesting kinds, in the Birch Hill Park and in other 
places at Darjecling, but am unaware if thoy havo thriven or not. 

A. Faleoneri, Bth., is a rare species, hitherto only known from 
Kumaun (Strachey and Winterbottom, 1848), and Nepal (Wallich, 
1821), but C. B. Clarke has kindly given me specimens, which 
I identify as this species, and which were found in 1876 at Laghep 
in Sikkim at 9,000 fect, in flower. It is easily recognised from A. 
spathiflora by the much smaller bracts and by the spicul having 
only one complete and one rudimentary flower. The leaves aro 
narrow and small, up to 4 inches long and $ inch broad, and the 
transverse veinlets are not conspicuous. 

A. spathiflora, Bth., is a well-known North-West Himalayan 
species, found between 8,000 and 10,000 fost, and, as Sir D. 
Brandis points out, is the true “ Ringal”’ of commerce. It also 
occurs in abundance in tho Darjeeling hills on the Singalila rango, 
above 8,000 feet, where its yollow culms and red branchlets easily 
distinguish it. Tho culms are narrow, less than } inch in thick- 
ness, and the internodes usually about 6 inches long ; but they are 
strong, and are used by the hill people for pipes, arrows, &c. The 
leaves have conspicuous transverse veinlets, and are short and 
rounded at the base. The old sheaths are rectangular below and 
rounded at the top, and have a long subulate apical leaf (Fig. 6). 
In the North-West Himalaya, this species fowered in 1848, 1863, 
and 1881, so that the period of ita life is from 15 to 18 years. In 
Sikkim it apparently flowered in 1868, This also was introduced 
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hy mo and planted at Darjeeling, bat Iam unaware if it has ste- 
ceeded or not. 

‘Tho figures of the sheaths of seven species will show that they 
givo characters by which thoy may bo recognised. I rogret I have 
been unable to figure the sheaths of A. Wightiana, Grifithiana, 
Falconeri, elegans, microphylla, suberecta and hirsuta, OF the last 
named, howevor, there are specimens in the Kew herbarium which 
show characters quite different from those of the other species. 
They aro short, with stiff hairs and.a broad blunt top surmounted 
by a broad, foliaceous, ciliated apex. The drawings of the sheaths 
of A. eullosa and intermedia were made by enlarging those found 
on loaf-bearing shoots, and might pethaps require some modifies- 
tion. Tho rest are to scalo from actual specimens, mostly in my 
own horbarium, or from drawings made by me in the forest. 

The sheaths of A. racemosa are very rough and covered with 
shining brown spicular hairs, which are very unpleasant to handle, 
as they produce somewhat the same offects as those on the pods of 
the “cowhage ” (Afucuna pruriens) ; tho ligule is long and deeply 
fimbriate, and the apex or apical leaf narrow. Tho sheaths of A. 
Wightiana have similar irritating hairs to those of A. racemosa. 
The sheaths of A. spathislora are also very woll marked, as they are 
rounded at the top with a short fimbriate ligule and narrow apex. 
Those of the four species falcata, thasiana, intermedia and LHooker- 
jana, are more nearly resombling each other, but may thus bo 
separated — 

Apex very short A, faleata. 
» medium-sized, broader in the middle—A. intermedia. 
» long, narrow, 

Sheaths long—up to 16 inches— A. Tookeriana. 
» shorter, 10 4, — A, Khasiana, 

The sheaths of the small bamboos of other genera, such a8 Phyl- 
lostachys, Cephalostachyumand Pseudostachyum, differ again so much 
that there is not much danger of mistaking them. I hope soon to 
be able to fyure them in the pages of this Journal. Asa means of 
distinguishing the chief specics, without flowers, I havo attempted 
an analysis which will, I think, serve the purpose— 

A—Burmese species only— 1, A. elegans. 

A’—South Indian, 4, — 2. A, Wightiana, © 

"North Indian (Ilimalaya and Khasia hills), 
B—No, or very faint transverse veinlets. 
C—Transverse veinlets none. 
D—Leaves hairy along the midrib, apex 
of sheaths very small— 3. A, faleata. 
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D’—Leaves glabrous, apex of sheaths 


long— 4, A, khasiana. 
C'—Transverse veinlets faint, distant, scanty. 

D—Leaf sheaths ciliate— 5. A. suberecta. 

TD’'—Leaf sheaths not ciliate— 6. A. Falconeri. 


B’—Transverse veinlets distinct, leaves at least 3 inches long. 
C—Nodes thorny, internodes with tawny 
wool at the top— 7. A. Griffithiana. 
C'—Nodes not thorny. 
D—Shoot sheaths with very large auricled 


apices— 8. A. hirsuta, 
D’—Shoot sheaths with narrow, subulate apicos. 
E—Sheaths rounded at top— 9. A. spathiflora. 


K/—Sheaths pointed, traneato at top. 
F—Internodes and sheaths rough— 10. A. racemosa. 
‘ ¥—Internodes and sheaths smooth. 
G—Apex broadest in the middle. 


+ H—Ligule fimbriate— 11. A. calloga, 
H’'—Ligule blant— 12. A. intermedia, 
G’—Apex broadest at base— 13. A. Hookeriana. 
B*—Transverse veinlets distinct, leaves 
shoréer than 8 inches— 14. A. microphylla. 


It is probable that a sindy of more numerous specimens, especial- 
ly of the Khasia species, may detect errora in the above and lead 
to modifications, but as it is, it may prove useful. After all, as 
in the same locality, it is rare to find more than two or three 
at once, the determination can be simplified. In the North-West 
Himalaya, as Brandis has shown, there are two common species, 
viz, A. falcata and spathijlora, and those are at once separated 
thus— 

Flowora annual. Leaves without transverse 


voinleta, sheaths long pointed— A, faleata. 
Flowers not annual. Leaves with transvorse 
veinlets, sheaths rounded at Lop— A, spathifiora ; 


while A. Falconeri, while having only very faint transverse vein- 
lets, has not the annual flowors of A. falcata. 

In the Darjeeling hills the high level species are A. spathiflora, 
racemosa, intermedia and Iookeriana, and these may be thus dis- 


tinguished— 
Stems smooth, yellow, branchlets red, sheaths 
rounded at top— A. spathijlora. 
Stems rough greon, sheaths strigosely hairy, 
ciliate— A, racemosa. 
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Stems smooth, yollowish, thick-walled, leaves e 
narrow~~ A, intermedia, 
Stems smooth, bright green, thin-walled, with 
a bluo ring below nodo, leaves broader— A, Tovkeriana, 
In the same region the low-level species A. falcata and A. khas- 
tana differ from the high level ones in the want of transverse vein- 
leta and from each other thus— 


Leaves hairy along midrib below, apex of shoath Tyas 
very small— A. faleata, La 
Leaves glabrous along midrib below, apex of eg 
sheath longer— A. khasiana:* 
Tho species of tho Khasia hills are thus distinguished— r 
No transverse veinlets, ligule blunt— A, khasiana, 
Faint transvorso veinlets, ligule ciliate— A, suberecta. 


Transverse voinlets distinct, leaves very small— A. microphyll 
Transverse veinlets distinct, sheaths long, smooth, . 


cilia few, short— A, eallosa, 3° 
Transverse yeinlets distinct, sheaths short, stri- <: 7 
gose, cilie many, long— A. hirsuta,” “* 


These gracefnl little bamboos form a very interesting grotip, 
some of the members of which are in cultivation and flower in 
gardens in England, The chief cultivated kinds are A. falcata and 
A, Faleoneri, though the species most commonly met with and 
found to be perfectly hardy in the open air is the Japanese, A. 
japonica, eet 

More information regarding the life-periods of these plants is 
badly wanted, also is it important to know if, when the flowering 
season occurs in the case of the more widely sprand kinds like 
A, spathiflora, it is universal or not throughout its range, 


Kew, J.8. Gameiz. 
February 29th, 1888. 
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Tun April number of the “Indian Forester” contains a des¢ ip: * 


tion of one of the many height-measurers which have been, and are 
still being, devised in Germany and France. The writer of that 
article gives no information as to the degree of accuracy attained 
by Weisse’s dendrometer, but from his diagram—having never 
been fortunate enough to see the instrument,—I should think it 


must give a rather rough approximation, for the number of grada- 


tions shown (in the picture at any rate) is very small, and the 
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tecth which stop the pendulum—though very ingenious—must 
rather deter from the attainment of a great degreo of accuracy. 

Tt seems to me that a dendrometer, to be worth anything, should 
be qualified to give an accurate result. For every ono with a 
Little practice can judge the hoight of a tree approximately, and it 
is only when an exact moasuroment is required that a height-mea- 
surer is useful. Otherwise it wore as well to dispense with instrue 
ments altogether, and simply to measure at sight or elso by means 
of some of the simplo processes which the natives themselves ems 

oy. 
x Thuve before me howover a dendrometer which is at once very 
aconrate, portnblo, and simple in construction. It is called Faust 
mann’s Spiege!-Hypsometor. 

This consists of a small board 74” x 87 x 3", to which are at- 
tached two little brass hinges, one at each end, which unfold, 
and give,—the one an eye-hole, the other, a cross-wire : between 
these, a slip of wood runs in a groove as shown in the figure, the 
groovo bearing on cither side a graduated table, 10 to 130, and the 

“thread carrying the plummet (which when not in use, fits into 
little cnvity in the board,) is attached to the base of this sliding 
piece of wood, which, in order to take a measurement, is placed 
with its index opposito to the number corresponding to the base 
line measured. 

Along the bottom of the board rans a scale of heights, ahout 
“96 graduations to tho inch; while at the side is hinged a mirror 
In a metal case of nearly the same length as the board. 

It is this very ingenious contrivance of Fauetmann’s which gives 
this instrnment its character. 

The mirror sorvos the purpose of the teeth in Weisse’s hypso- 
meter. For without moving the eye from the eye-piece, ono can 
at the same time read in tho glass, which is held with the left 


hand, tho number where the pendulum intersects the acale of” 


heights, and so avery accurate result is obtained, The numbers 
on the scale of heights are written backwards, so that when road 
in the mirror, they read straight. 

The principle of the instrument is based on the same geometri- 
‘eal trath as Weisse’s, and most other dendrometers. But the 
writor of the article describing Weisse’s instrument is wrong in 
supposing that he would have to change his scale to read foot 
instead of meters, Tho height rend is relative, not absolute. 
Whatever unit is used for measuring the base lino, the same wil) 
be the unit for the height given. My dendrometer too is marked 
for metors, but is equally true for feet or fathoms. 

cares . e Lh igs ¢ 26 
day ne 


BIt COMPOUNDING FOREST OFFENCES, 


In conclusion, I may remark that this instrument may he very’ 
usefully employed as a clinometer,—in plane-table surveys, for 
example, 


H. Jackson. 


H. Jackson, 
—_—__. 
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‘Tax correspondence that has appeared in the “ Forester” on-the 
abovo subject is interesting from more points of view than one, 
and shows the truth of the old adage, quot homines, tot sententia. 
In every province thore appear to be differont. muthods of reading 
the law, and of applying it, but the procedure of *Gorarh” is the 
most extraordinary of all. What is the size of his Division? Is 
the Ranger empowered by the Local Government to hold ar en- 
quiry into forest offences ? if not, “ Govarh’s” plan appears to me 
to be illegal ; it is most certainly entirely opposed to the spirit of 
Section 67 ; to understand this, read Mr. Baden-Powell’s letter in 
the “Forester,” Vol. VIL, page 156, and his remarks on “Jungli 
Sahib’s” note, came volume, page 208. It is clearly expressed 
here that only such cases as come undor the Forest Officer’s own 
cognizance, should be treated under Section 67, that is a case which 
ho has personally investigated, generally going to tho spot, secing 
the damage done and estimating it, and examining the accused 
and the witnesses, such procedure in fact as is mentioned in the 
Editor’s note, page 166, But “Gorarh” sitting in his office or 
camp many miles off, on the mere report of a Forest Ranger, has 
“settled thousands of cases,” by what I maintain to bo an ilogal 
method ; it is no doubt an effective method, saves trouble, and 
looks well in the record ; but it is not Section 67 of the Forest. 
Act. 

"I must say that with “Jungli Sahib” (VIL, 156) I thought 
Section 71 (4) empowered us to issue summons to compel the at- 
tendance of witnesses in any case, and have always acted on this 
assumption ; but it appears from Mr. Baden-Powoll’s note that I 
was wrong, as this power only refers to survoy of lands, bound- 
aries, &e, This point should be authoritatively sottled one way or 
the other—we should certainly be empowered to summon witnesses 
for the prosecution, for they may not always attend as readily as 
they appear to do in the School Circle, N.-W. Provinces, The 
whole question of the administration and working of Section 67 is 
one that is worthy of the attention of the Inspector General of 
Forests ; it would be interesting and instructive to compare the 
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different interpretations of the Section in the various provinces, 
and some more uniform method of action would bo desirable. As 
to tho utility of the Section, there do not appear to me to he two 
opinions possible, and if the honest. “ Ghati” hed a smallor Divi- 
sion to look after, he would probably alter his verdict. 


Sixciz 8. 


FORESTRY AT THE CAPE. 


. Mal D.E, Hutchins, Conservator of Forests, King Williams Town, 
Cape Colony, writes as follows :— 

T have to thank you for the consignment of box soed that, after 
some delay, at last came safely to hand. It looked all right, and 
T hope will germinate. As we kave now a parcel post, would you 
kindly remember in sending mo any seeds in future to send by 
parcel post. The boxwood seed was detained somo time in London. 
T am sending you by this mail 5 Ibs. of yellowwood (Podocarpus 
intifolia) and 5 ths. of sneozewood seed (Pteronylon utile). From 
the way that Himalayan trees grow on our mountain, I fee) cortain 
that both these trees will grow on tho Himalayas. Tho yellow- 
wood treo you would only grow for ornament or as a curiosity, 
but it is well worth your while to try and establish a culture of the 
aneezewood tree. Tho sced I send is from the large tree growing 
in the mountains. In these mountains all Himalayan treos secm 
to flourish, while on the low country between the mountains and 
the sea it is ovidently too dry and hot for them. On the Perio 
mountains at 3,600 feet elevation, I havo a collection of deodars 
and Pinus longifolia that have a curious history. ‘The seed was 
originally sent somo years ago by Sir Dietrich Brandis to the 
Grahams town Botanical Gardens. There the plants languished 
in a climate too hot for them, till they were liberally presented to 
me by the Curator, for planting on the mountains, A fow months 
after being planted out, on the mountains, they took a new lease 
of life, Seemingly the growth now is all that could bo desired. 
And it is ploasant for me to watch the development of trees, that 
L heard about in India, and yet left without even seeing. 

Have you received our annual report, which I sent you, for last 
year 1880 ? 

Can you put mo in the way of obtaining a regular yearly sup- 
ply of deodar seod? Perhaps you could foll me what would be 
the quotation per Ib, in lots of about 20 Ths. 


Ath March, 1888. ae 
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AUTHENTIC CASE OF FOREST FIRE CAUSED BY 
LIGHTNING. 


Tax following instance of a forest fire which came under my special 
notice may help to convince those who are still sceptical as to this 
cause of forest’conflagrations, 

At the Kandar block of the Lambatich forest of this Division 
on the 17th of May Inst, a flash of lightning was ohserved to strike 
a deodar tree, and shortly afterwards the grass round the tree was 
observed to be on fire by somo villagers who wero at work ina 
neighbouring field, and who promptly proceeded to extinguish the 
flames, and then reported the matter to the Forest guard, whose 
choki is situated some distance off. 

On the 2nd of June I examinod the tree, and found that there 
can be no doubt as to the firing of the grass through the agency 
of lightning. It should be noted that tho tree waa half dry, the 
hago having been injured by fire on some former occasion, and 
was therefore in a very inflammable condition. In another part 
of the block a green deodar tree was also struck, and half of the 
treo knocked away, but in this case tho grass did not catch fire. 
This is the scoond time that a fire has happened at this block, 
though a flash of lightning on the former occasion during 1884, a 
kail (Pinus encelsa) tree having been struck and the grass lighted, 
but the evidence was not quite so clear as on the present occasion. 


E. McA, M. 


RATHI PUVU (ROCK FLOWER). 


Tre Rathi Pavu found in Bellary is probably identical with that 
found on the large rocks on Horsleykonda and Tettu hill in tho 
Cuddapah District. Its uso is unknown in tho District, bnt some 
merchants from Anantapur export a few bandy loads annually. 
They pay a seigniorage of Rs. 2 per maund of 25 Ibs., and sell in 
Anantapur at Rs. 10 or 12 per maund. In Anantapur it is oaton 
with curry, and is also used medicinally, The lichen is collected 
during the hot weather, é.z., in April and May. 

The business is very profitable, and the seigniorage rato might 
easily bo doubled without causing any hardship to the morchents. 
Collection by departmental agency is being triod at prosent, and it 
is possible that this may induce the Anantapur merchants to make 
highor bids for the right of collection, The cost of collection 
and export is shown below. 


“ye 
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Seigniorage on 40 maunds, ues 
Collection of do, at 8 annas por maund, 
Cartage to Anantapur, 80 miles, i 


Total, .» 108 0 0 
Bale of 40 maunds, at Re, 10, . swe 400 0 0 


Profit, .. 292 0 0 


Cupparan, RAL 
7th June, 1888, 


APPROPRIATION OF LAND UNDER SECTION 28 OF 
FOREST ACT. 


A qunstion has arisen whether lands in a Taluka in which the 
Revenue Survey has not been introduced can be placed under Sec- 
tion 28 of the Forest Act. 

Proposals were submitted for notifying the lands as Protected 
Forest ; but they were vetood by a highor authority. According 
to Section 28, clause 3 of the Forest Act, (1878,) it would appear 
that no action can be taken until the lands haye been surveyed, and 
the rights of Govornment enquired into and recorded. Bat surely 
there must be lands in other parts of India on a similar footing. 
And if there are, will some of your readers siato what is done 
in those cases, especially if the forests are in danger of being 
rapidly destroyed. 

One remedy of course would be to induce Government to in- 
troduce survey operations at once ; but is there no other remedy? 


28rd May, 1888. @, E. M. 


Ta ection 28 of the Forest Act, it is clearly laid down that if the Local 
Government considers that enquiry and record are necessary, in the case of any 
forest, or waste land, but that euch enquiry will occupy such length of time 
as that the rights of Government will in tho meantime ba endangered, it muy, 
(pending such enquiry and record) declare such land to be a protected forest, 
Dut 80 as not to abridge or affect any existing rights of individugls and com- 
monities,—[Ep.] 


CATTLE STRAYING INTO PLANTATIONS, 
I riunic tho following correspondence between myself and my Col 
lector might be useful to Forest officers as giving the law of' cases 
in which tho only adequate compensation would be obtainable from 
"$ 
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the masters, Thus if 100 cattle in the charge of a little boy go 
into a plantation, the least one could charge would be perhaps 
twice the daily rate, or 8 pies per hond—total Re. 4-9-8, Clearly 
in such 9 case the masters will have to pay, but as “ Collector” 
says this is not obtainable from them criminally, but only as a 
charge for the material eaten, 


A. G. Honanr-Hamrpgy. 


I am continually being annoyed by largo numbors of cattle 
straying into a plantation, and the herdsman in charge (whon he 
is presont) is always too poor to pay—my plan being to charge 
twice grazing dues, or somo such thing. Are the masters liable ? 

Fonrsr Ovricer. 

The masters are liable in a Civil Court—that is to say, if you 
can charge a double foe, they could be made to pay. 

But if it is a penalty, and imposed by you at a Criminal Court, 
the masters, heing absent and not proved to havo instigated tho 
act, would not be liable for the doings of their servants. 


Connector. 
Sin D. Brandis writes as follows :— 

The seeds of Quercus incana havo germinated, and have yielded 
healthy plants both here and at Heidelberg. Professor Pfitzor 
desires his thanks to be expressed to those who collected, packed 
and sent them, @. incana will not live ont of doors in Germany, 
hut the two other oaks might, and I would now suggest, that as 
soon as they are ripe, small bags of ripe acorns with charcoal bo 
sent by pattern post. Very likely, if they are despatched sharp, 
charcoal may not be necessary, and to test this I would suggest 
say two little bags of each kind with charcoal, and two such bags 
without charcoal being sent when Q. semecarpifolia and dilatata 
ripen. 

verhaps it might be worth whilo putting this notice into the 
“Indian Forester.” It gave us the greatest pleasure when these 
acorns germinated, and they aro now healthy planis with green 
sharply dentate leaves, upper side somewhat shining and groy, 
velvety underneath. 


TUNIS AND PERSIAN DATE PLANTS. 


Havre a largo number of Tunis and Persian Dato plants ready 
for planting, I request to know what possibility thero is of their 
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heing a success in a moist part of Tirhoot, This is a palm district, 
and many varieties do well. 

I should be glad to hear if the date of commerce, Phamix dacty- 
lifera, does well in any part of Indin, that is, does it produce mar- 
ketable dates sufficient to pay expenses. 

At the Lucknow Iorticultural Gardens I believe they fruit year- 
ly in the rains, and that the fruit rots on the plants, owing to the 
moisture, and does not come to perfection, 

How do the plants answer in the Botanical Garden at Sechpore ? 
I should be obliged if any of your numerous readers could give 
any information on the subject. 


22nd May, 1888. JB. 


FOREST TOUR OF COOPER'S HILL STUDENTS. 


Wut any of the lato arrivals from Cooper’s Hill Collego of For- 
estry bo so very good as to give mo particulars on the following 
points :— 

Gi). The time the tour through continental forests extends over, 
and the month in which it usually begins, 

Gi). Probable cost of the tour, allowing for everything. I shall 
be very much obliged for any and all information which can be 
given, as I intend going home to attend the practical course next 
year. 


“Oxp Fivcarrran.? 


Tramine or Cevton Foner Orricens.—Tho! Ceylon Times re- 
marks :—'The recently appointed Foresters—Mossrs. Tatham and 
Tansard—have just received instructions to procood to the Indian 
School of Forestry at Dehra Dun, in the North-Wost Provinces, 
to study forestry there for eighteen months. All their expenses 
are to be paid by our Government, and they will receive salaries 
as well; so they ure very incky to be given this excellent opportu- 
nity of acquiring » scientific training in their work.” 


SY, 


JV. Notes, QuERIES AND Exrracts. 


Sxerou or tie Fornsrry or West Arnica, wirt Parricunar 
Rarsrence 70 17s Present Prorat Comwerctat. Propucts.*— 
This work is offered as a humble contribution by tho author, 
commemorative of the Jubilec of Her Most Gracious Majesty the 
Queen. Ho happily dedicates it to his wife, out of consideration 
of tho solf-sacrifice she exhibited in foregoing the socicty of her 
husband during the compilation of the work, which was carried 
out in his leisure hours. 

It is a work treating of tho forestry of West Africa, but in 
practice it reaches far beyond this line, and embraces a large part 
of the vegetable products of the colony, exhibiting some intcrost- 
ing sido lights on the manners, customs, trading characteristics 
&c., of the inhabitants. 

In reviewing the work for this Journal we shall, of course, con- 
fine oursolves to forestry and details strictly bearing upon timber. 

Like most tropical countries the west coast of Africa produces 
an abundance of palm trees and dense or hard-wooded trees, mostly 
of the leguminous order, an order of which tho laburnum, familiar 
to us in England, is a member. As a natural consequenco tho 
wood is mainly small in character. Tho African oak or teak 
(Oldfeldia Afrieana) is abundant in Sierra Teone and Uppor 
Gambia, producing timber trees of good quality 15 feet in cireum- 
forence of stem. Othor trees are noted 10 to 12 fect in cireumfer- 
ence; but, although the vogetation is vast, tho great volumo of 
the wood is small in diameter. Nevertheless the author does not 
endorse tho description given of the country by pessimists and 
disparagers as the land of “bush.” He quotes from Butter Shoot 
a description of a West African forest :— 

“So vast is this vegetable kingdom, that the animal world 
sickens and dies out before it—this immenso forest holds scareely a 
living creature. For months I havo trodden its labyrinths, and 
goon only 2 diminutive deer, « grey monkey, and a few sorpents.” 


By Alfred Moloney, C.M.G., of tho Government of tho Colony of Tagos, 
Ghondon: Sampson Low, Marston, Searle, and Rivington, 1487). 
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A curious syatem appears to obtain in these settlomonts, inasmuch 
as the farmers are partially nomadic, moving from one district or 
farm to another as the land becomes impoverished or exhausted ; 
as a natural consequence these exhausted farms become features 
in the landscapes. Our author says :— 3 

“Land is worked on an average ten years, after which it is de- 
sorted for virgin soil, This period is made up as follows :—four or 
five years continuously after clearaye by cultivation and harvest, 
two or three years to lie fallow, and the balance of the time te 
ro-enltivation and fresh harvest, when the land is considered hy the 
people as worn out.” 

This system has a direct bearing on the forest growths of the 
country, and clearing by axo and firo is constantly going on, added 
to which, from ignorance or indifference, trees of great commeroial 
or economic yalue are largely destroyed. 

It seems an ordinance that whore the European sets his foot, his 
first office is to destroy the native timber. This example is speedily 
followed by tho native races, who upon imbibing the first rudiments 
of civilisation, in the shape of cultivating the soil, immediately fall 
foul upon their native forests. Timber is a slow and unproductive 
crop, and must give way to plants that yield their returns in one 
Beason, 

It is oasy to see that as centuries roll on the natural covering of 
the earth disappears, and tho climates become moro dry, and the 
land more arid. 

Our author informs us that the islands of St. Helena and Ascen- 
sion are now denuded of their indigenous timber, and that the 
native trees remaining are of small dimensions, the foreign ele- 
ment being next to nothing and undeveloped. 

“St. Helena was discovered by a Portuguese, Jean de Noya, in 
1501; at that date it was entirely covered with forests, the trees 
drooping over the tremendous precipices that overhung the sea. 
Now nearly tho whole of tho indigenous vegetation has disap- 
peared, except on the upper part of the central ridge, and is only 
very partially roplaced by introduced plants, in consequence of the 
soil being washed off from its rocky foundation since the destruc- 
tion of its forests.” 

“Tn South Africa, according to Colonial botanists’ reports, mil- 
lions of acres have been made desert, and more are being made 
desert annually through tho destruction of tho indigenous forests. 
In Demerara the useful timber trees have all been removed from 
accessible regions, and no care and thought given to planting 
others. From Trinidad we have the same story ; in New Zealand, 
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there is not a good Kundi pine to be found near the coast, and 
I believe the annals of almost every English colony would repeat 
tho tale of wilful, wanton waste and improvidence.” 

Our uuthor says, “It can be stated, without fear of contradic- 
tion, that in our possessions on the coast of Africa the timbor is 
rapidly and visibly diminishing, and that the adoption of steps for 
replanting and preventing waste has become worthy of early con- 
sideration.” “It would be no hardship, and would prove highly 
advantageous, to impose as one of the conditions of lease, that in 
clearances for farm purposes, certain trees of known valuo should 
be uninjured, as far as practicable, either by axo or by fire.” 

One sourco of great destruction to the native timber is the supply 
of firewood, for which purpose the mangrove, a tree highly valuable 
for its sanitary qualities, is largely drawn upon. Firewood is diffi- 
cult to secure in some districts, and is consoquently becoming dear. 

The pages of this book are eloquont in pleas for the preservation 
of forests as sources of wealth and of benefit to the climates 
wherever they are situate, and they are equally rich in regrots that 
the study of forestry is so much neglected in our schools. On this 
subject Sir Joseph Hooker is quoted as follows :—= 

“Forestry, a subject so utterly neglected in this country that we 
are forced to send all candidates for Government appointments in 
India to France and Germany for instruction, both in theory and 
practice, holds on the Continent an honourable, and eyon a dis- 
tinguished, place amongst the branches of a liberal education. In 
the estimation of an average Briton, forests are of infinitely less 
importance than the game they shelter, and it is not long since the 
wanton destruction of a fine young tree was considered a venial 
offence compared with the snaring of pheasant or rabbit.” 

In the early pages of the work under review we find allusion to 
the homo Government making official enquiries as to the capabilities 
of the colonies dependent on the British Crown in supplying timber 
for shipbuilding, railway works, genoral building, furniture, lath- 
wood, &e. This was in the form of a circular despatch, dated June, 
1874, emannting from tho Commissioner of Woods and Forests. 
Wo thoro learn that like enquiries were mado in the same year by 
the Foreign Office, throngh Her Majesty's representatives abroad, 
and that the result was compiled in ‘the following year. These 
inquiries do not seem to have borne much fruit, as the Gambia and 
St. Helena alone responded. In the former, mahogany for ship- 
huilding is noticed ; rosewood and blackstick for boat and canoe 
building, the male species of “ runs ” for bridge and house building, 
mangrove for props, pusts, und suull vessels, black ditlo for build. 
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ing native houses, colton troo for eanoos, and domestic utensils, &e. 
Tho forosts arc noted as being owned by tho Govornment, and to 
be diminishing, owing to the operations of wood-cutters, that ro- 
strictive ordinances with regard to felling trees wore in contompla- 
tion, and that tho oxport trade in timber coased with tho introduc. 
tion of iron in shipbuilding. 

In the West African Settlements, as a whole, the export trade 
in timbor still exists; but it is strange that Franco is a better 
market for the wood than England. Ono branch of this wood 
trade is dye woods, such as camwood, barwood, and red sandalwood, 
of which about 3,000 tons, valuo £15,000, wore shipped to the 
United Kingdom in 1878, since which date the trade has declined 
owing to the increased uso of dyes produced from coal tar-rofuse. 

From the Gaboon it is estimated that 40,000 tons of eandalwood 
and ebony are annually exported. 

Mr. G, 8. Saunders and Messrs. Gardner & Sons of London, who 
aro associated with this West African wood trade, appear to havo 
eontributed valuable information to the author. From these sour- 
ces wo learn that barwood realises in London from £2 10s. to £4, 
or £2 152. to £4 5. per ton, This wood, besides its use in tho 
dyeing trade, is worked up in Sheffiold for knife handles, &c. 

Camwood is extromcly valuable, as it ranges from £29 to £35 
per ton ; black ebony from £4 10s. to £13 per ton, according to 
size, colour, and freedom from defects. 

Onur author writes :— 

“Although West Africa has ceased—let us hope ouly tompora- 
rily—to form one of the timber centres as regards export trade, an 
oxtensive and important local timber industry proceeds, partly in 
the building of canoes and cutters for tho river trades, and partly 
in the substitution of framed wood for mud and wattlo houses along 
the coast line.” . 

The prices of West African woods when thoy reach this country, 
mostly by stenmors plying to Liverpool, appear very high, but it 
is a fact that with close application, with tho view of developing the 
trade, a great advanco in the direction of choaponing their cost 
might be mado, for we learn that the finest of the woods, such as 
inahogany, rosowood, good hard and beautiful woods, &0., could bo 
purchased at the Gambia at 2d. per foot (super. 1 inch thick). 
A list of many useful woods is given, in which tho local pricos 
undor oxisting circumstances range from 1d. to 6d. per super. foot 
1 inch thick. 

The detailed particulars of tho different kinds of wood produced 
ly theso West African Colonies and Protectorates are not very 
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lucid, and the index, which is a more skeleton of the contents, docs 
not render much assistanco. For instance, if you turn to oak. or 
mahogany you find noithcr, and any notice thereon has to be found 
in the text in the bost way it can. The reviewer remembers, in 
reading the book, coming across a beautiful description of a tropi- 
cal forest. Ho failed to noto the page, and he has sought for it 
again and again in vain. A dofoctive indox is a great drawback 
to any publication, ospocially of the text-book type, of which the 
work under notice is no mean example. 

The description of African oak or African toak is drawn from 
Lindley and Moore's “ Treasury of Botany,” and is vory brief. 

Of African mahogany we have the following note, bearing dato 
1832 :—“ Fifteen years ago it was not known that mahogany grew 
in the Gambia, Sinco that period ‘several thousand loads have 
heon shipped to England from our settlomonts on that river, and 
although the natives would not at first prepare it for shipment, they 
are now willing to supply any quantity that may be required. This 
is the cail-cedra or mahogany treo of the Gambia (Khayer senegalen- 
sis Juss), 0 lofty tree, the wood of which is adapted for building, 
carpentry and joinery, and for turning. 

Of other woods there are incidental notices, but they aro not of 
that detailed naturo that timbor merchants would wish, 

Amongst curiousitics of timber we may note a shipbuilding and 
carpentry wood exported from Sierra Leone called “ Pissaman,” 
that is proof against the attack of marine animals ; another wood, 
called mool, tho produce of a tree that yields vegetable butter ; 
whilst another, bearing in Lagos the name of “ Oroko,” resists for 
years the destructive action of the “ white ant.” Perhaps the most 
curious is a member of the Screwpino family, the Fanjahnce 
(Mandingo) of the Gambia, or solf-fire-consuming tree, nbundant 
in Upper Gambia, Tho nativos assert that the fruit, when matured, 
bursts, causing spontaneous combustion, which often destroys the 
treo and desolates the site. No Mandingo would have such a tree 
in his compound as it is more treacherous than a firestick. 

Lastly, we may note the Mozambiti lignum vita, a large tree, tho 
wood of which is dense, closo-grained, and very heavy, with a deep 
roddish-brown heartwood and a light sapwood, Tho ash left on 
burning the wood is used by the Portuguese as white-wash for 
houses, and by the natives to reduco the acidity of tho native 
tamarind pulp. 

‘This particular const affords a reflox of man in his primitive state 
in tho veneration in which largo troes aro held by tho natives, and 
the consequent immunity they enjoy from the destructive action of 
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the axe. This feature is most prominent in the Yoruba country, 
where it rofers to the Oroko, Afon, Araba, Ashori, and other large 
trees. 

A most interesting side of tho timber question is the require- 
ments for wood in a raw und manufactured state from outside 
sources, which is growing upon these colonics, These are very 
ably dealt with by the author, who seems to write in a tone of 
regrot that the requirements are not met by local means, although 
it is clear that, without this augmentation, the country is being 
rapidly denuded of its natural growth of wood for home consump- 
tion. 

We find that Sweden figures prominently in this import trade. 

Mr. Doring, reporting on the Forostry of Sweden and Norway, 
BAYS I— 

“There is hardly a maritime country in the world, with the ex- 
ception of China and Japan, to which the produce of Swedish for- 
ests does not appear to find its way.” 

Our author says, “Swedish and Norwegian vessels regularly 
find their way to this coast.” Statistics are given for 1872 but 
as they apply to the whole or our African possessions, they are of 
vory little value when applied to the west coast only. Deals and 
planks, planed boards, and beams and spars, are the prineipal arti- 
cles shipped ; but a good deal, no doubt, reaches the coast, more or 
Joss in a manufactured state, from Great Britain, 

A considerable import of staves and empty casks is carried on, 
and wo find in 1885 as follows :— 


Staves and ompty casks, Foreign, ... ws £62,800 
" » on British, . 13,966 
Wood unenumerated, Foreign, ... ae 18,545 


The Americans do a considerable trade along the West Coast of 
Africa, mostly in wrought or manufactured wood, reference to sta- 
tistics of which are given. Our author says :—‘ Here, as else- 
where, along this coast, American trade insinuatos itself, whether 
in wooden gimcracks, furniture, rum or tobacco,” and again, “A 
regular export, however, to West Africa of timber proceeds from 
the United States of America.” 

The work under notice is one of considerable interest in connec- 
tion with forestry and the wood trade, as woll as with other and 
kindred subjects, and is a welcome addition as a standard work to 
those partienlar branches of literature. Wo havo no doubt it will 
meot with an active sale, and find a place in every library and col- - 
loction of practical works bearing upon the trade and development 
of our colonios and dependencies. 


+ 
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Wo compliment the author upon his work, which must have 
been one of enormous labour and no little cost Timber Trades 
Journal, . 


Tre Great Nova Scorta Rarr,—When we last woek again draw 
attention to the monster raft which left Nova Scotia on the 5th 
inst. for New York, we excused tho brevity of our commonts on 
the speculation till we knew whether or no the huge quantity of 
timber chained togothor would reach its destination or come to 
grief, a3 we had our apprehensions of the adventure boing a risky 
one, and, as many expected, it has so far come to grief that it is 
adrift on the open ocean, entirely at the control of the elements. 
An easterly galo sprang up on Sunday, the 18th, and in latitude 
40 deg. 16 min., long. 70, the tow line parted, and the raft was 
lost, and when last seen was drifting in a southorly direction. 

In the accounts of the disaster yet to hand no mention is made 
of the steersman—or was there none? If so, the voyage must 
have been hopeless from the first, as in a contrary wind or a cross 
current it would be impossible to keep an elongated mass of mate- 
rial as this presented from coming athwart without something in 
the shape of a helm. The towing appears to havo heen set down 
as too easy a job, and it is evident propor provision was not made 
to meet one of the land gales, or rathor hurricanes, which are 80 
frequently encountered along the Atlantic coast. . 

Tf it was worth whilo to build a raft on such a gigantic scale, it 
was certainly false economy to put it under the management of one 
steamer. This vessel, called the Afiranda, may have been of suffi- 
cient power to have towed tho raft, but when the connection waa 
severed by the parting of the tow line, all control was gone till the 
galo subsided, and the chance of clawing hold of this floating island 
of wood with seas running mountains high becnmo no light under- 
taking. ‘Tho catastrophe might have assumed a Jess serious form 
had two tugs been employed, as when one line parted there would 
have beon the other holding on, affording time for the other to 
again lend hor help. 

We shall not be a bit surprised, however, to hear that the 
Miranda bas again picked up tho raft, which, of course, in fulfil- 
ment of her contract, she will go in search of directly the gale 
moierates. One would have thought that a prudent commander, 
as soon as lig line parted, would have run down to leeward of the 
sea-washed mass, and there ridden out tho storm in comparative 
comfort, the huge pile of timber forming a splendid breakwater. 

Qu 
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In severe gales, whore there is danger of a ship straining, it is 
not unusual for those in charge to get all the spare spars lashed to- 
gether and lannch them overboard, secure with a strong line, and 
allow the ship to drift to leeward, slacking up till the spars or raft 
is sufficiently far to windward to break the force of the sea. 

Woe cannot understand why in the storm the Afiranda continued 
to tow; she should have slacked up and saved the strain on her 
cahles, keeping as near the raft as she safely could ; but, of course, 
there may have been circumstances of which we know nothing that 
mado it expedient for the steamer to look to her own safety, and, 
perhaps, after all, it was a case of abandoning the raft instead of 
the tow ropes parting. This view has some colouring in it from 
the fact that a United States man-of-war is said to have been sent 
in search of the “raft,” but if the Miranda had not broken down 
we cannot soe why she was not quite as capable of looking aftor 
the raft as any other vessel. 

In 1792 a raft containing about 1,000 tons of timber was built 
at Swan Island, in the Kennebec, by Dr. Tupper, a somewhat 
noted eccentric character. It was made by tree-nailing square 
timber together in the form of a ship’s hull, and was ship-rigged, 
the intention being to send her across lo Hugland. Ab that time 
no manufactured Inmber was admitted to the ports of Great 
Britain ; hence the timbor in tho raft was simply squared with the 
axe, to make it stow well. The ship or raft lay at Bath for some 
time, it being difficult to get men to go in hor. She finally went 
to sea, howover, carrying a small vessel on her deck. But off the 
Labrador coast her crew became frightened by bad weather and 
abandoned her. She was afterwards boarded by men from a pass- 
ing vessel and found to be in good order, and it was suspocted 
that she was deserted without sufficient cause, Two other similar 
attempts were made from the Kennebee, and both vessels went 
safely across, but foundered on the English coast, under the same 
suspicions of fraud as in tho case of the Tupper ship. In 1825 the 
ship Baron of Renfrew was launched at Quobec, having made a 
previous unsuccessful attempt, when she stoppod on her way, 
owing to the grease being consumed by fire from friction. She 
was towed down to the island of Orleans and anchored. Her di- 
mensions aro given as follows:—Longth, 309 feet; breadth, 60 
feet; depth, 88 internally and 57 oxternally ; tonnage, 5,888 tons; 
draft when launched, 24 feet ; cargo on board when launched, 4,000 
tons of timber. She was ship-rigged, with four masts, and was 
perfectly flat bottom, with a keel of about 12 inches, wall sided, 
sharp forward and rather lean aft, and looked more like a block of 
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buildings than a ship. She sailed in August, 1825, drawing 36 
feet of water, in command of a Scotchman, a half-pay lieutenant in 
the British navy, October 27th the Baron of Renfrew drove on 
shore on the coast of Franco, near Calais, and went to pieces. 

It is ovidont there are too many contingencies attached to rafting 
timber across the ocean to make it probable that any such method 
of transport will ever become general aven if this Nova Scotia 
raft ultimately reaches its destination. 

For the information of those of our readers who may not have 
retained the particulars we gave of this extraordinary structuro, 
wo may mention that the raft consists of 27,000 trees, bound to- 
gether by a series of chains which connect those around the outer 
edges with w larger central chain, running lengthwise along the 
mass, The shape of tho raft resembled that of a cigar, its length 
being 560 feet, greatest diameter 65 foot, the weight of the raft 
being 11,000 tons. The total cost of the raft, including timber, 
construction, and transportation, is about $30,000. The raft has 
the capacity of 70 large schooners, and the usual freight charges 
alone for this amount of timber are $25,000. Two other rafts of 
the same size are now being built in Nova Scotia. 

This mighty mass of timber, though estimated by some of our 
American contemporaries to be equal in weight and dimensions 
to the still “living,” but not for long, wonder of the world, tho 
Great Eastern, fails far short of the bulk ond capacity of that 
Leviathan steamship, and we are well within the mark when we 
state that the big steam vessol couid stow all the trees in the Nova 
Scotia raft and a score of big shiploads besides, her burden being 
22,000 tons, and her Jength 700 foet, and breadth over all 87 feet. 
The raft, it will be observed, falls far short of this, and is a long 
way removed from exceeding the largest ship afloat, one of Her Ma- 
jesty’s ironclad fleet, the Northumberland, being aver 12,000 tons, 
if we take the actual burden, which in comparing with a raft of solid 
timber it is only fair to do, Those who have been out at sea in 
bad weather will fully understand the magnitude of the task the 
shippers of this huge mass of timber undertook, and those who 
have invested in the venture will wait with bated breath the newa 
which passing vessels which have sighted the floating mass will 
bring. To vossels ignorant of its composition the first sight will 
lead them to the conclusion that they must have got out of their 
reckoning, whilst some amongst the superstitious might think that 
thoy had met with the great sea serpont at last. It will not sur- 
prise us to hear some more legends of that groat unknown animal 
conyeyed to us by those whose glasses haye been pointed in the 
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direction of the “raft,” whon the woathcr was misty or a gale 
blowing that gave them no opportunity of taking more than a fly- 
ing look.— Timber Trades Journal. 


Urren Bunwa Fornsr Lrasus.—While attention is being drawn 
to the settlement by the Government of India of the various claims 
brought by creditors of ex-King Theoluw, it may bo well to re- 
call the circumstances under which the Bombay Burma Trading 
Corporation, Limited, obtained the concessions referred to by Sir 
John Gorst in his reply to Dr. Hunter, as reported in tho Times 
on the 5th instant. 

This Company had for a series of years worked the principal 
forests under leases renewed from timo to time. The earliest of 
those lenses, of which any account must be taken, bogan in 1881, 
and expired in Navember 1884. According to the terms of this 
Ieaso, the Corporation enjoyed the sole right of removing teak 
timbor from the King’s forests into foreign territory. The rates 
to be paid by the Corporation for such logs as had been cut and 
worked out by the King’s own people are stated in tho contract, 
as woll ns the royalties to be charged on the logs worked out by 
the Corporation itself. The schodules of rates incInde all possible 
sizes and qualities of logs, full-sized and under-sized, long and 
short ; but apparontly nothing under 12 cubits (18 feet) in longth 
was bargained for. 

A question aroso as to tho right of the Corporation to reject any 
timber under the terms of this lease, and to settle the dispute a 
supplementary contract was entered into in July 1882, to come 
into force in November, and to continue till November 1887, al- 
lowing the Corporation to cut and remove as many logs as they 
choso provided those measured under 18 feet in length (any girth), 
or wore under 44 feet in girth (any length). 

Under this contract, called the “Shorts,” a Iamp sum of Rs, 


1,00,000 had to be paid annually hy the Corporation. Now it is- 


manifest from the wording of the original lease that the Corpora- 
tion had no right to reject any logs on the ground of thoir being 
under 4} feet, in girth, and to those who know anything of the 
Burma teak trade it must seem surprising that payment for full- 
sized short logs (under 18 feet in length and over 4} feet in pirth) 
“was not provided for at all. There is an unexplained mystery 
about this “Shorts” Ieaso, for whilo the Corporation's agent, Mr. 
8. Jones, declared that it had been forced upon his firm, “in ordor 
to extract monoy,” the Burmese held that under the original lease 


— 
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there was no such thing as rejected timber. (See correspondence 
in Burma Blue Book). 

It may not be possible now to discover at whose door lies the 
credit or the blame, but there can be no doubt that the omission 
from the first lease of short full-sized logs (i., full-sized in girth), 
which led to the subsequent agreement, was a distinct advantage 
to the Corporation. Some of the largest and most valuable pieces 
of teak that reach Moulmein and Rangoon measure less than 18 
feet in length, trees of large diameter having in many cases to ho 
cut into short lengths to enable the elephants to drag them. Apart 
from those logs which the foresters are obliged to eut short, there 
must be a great temptation presented to the workers under such a 
lease to sacrifice a few inches in the length of “Haw” logs, 
on which a fixed royalty of Rs, 6-8 each was payable, in order 
to get them included in the “Shorts” contract. The complaint 
of Mr. Jones that this second contract was forced on them 
seems to indicate that the Bombay Burma Trading Corporation 
was obliged to agree to the terms in consequence of geome other 
parties offering to compete with them for the working out of the 
large-sized short timber omitted from the first lease, and there was 
a report in Burma that such was really the case. A few months 
after the “Shorts” contract came into force, a third lease was 
arranged to take tho place of the original one, expiring in Oc- 
tober—November 1884. This too, like the second, was a lump 
sum contract, the amount payable annually being Rs. 3,50,000. 
When the quarrel arose betweon the Bombay Burma Trading 
Corporation and King Theebaw's Government, which resulted in 
the Burmese war, thore wero, therefore, two leases in force, which, 
for all intents and purposes, may be treated as one. Under this 
the Corporation had to pay yearly a sum of Rs. 4,50,000, and 
for that was allowed to cut and remove as many teak logs of any 
size as its foresters could, 

All that has been said above refers to the Ningyan and Toun- 
ghoo forests, where ihe dispuies arose, The Corporation, besides 
these, worked the Chindwin forests, and had agreed to pay for this 
concession from November 1887, 2 Inmp sum of Rs. 2,50,000 
annually, so that for a yearly payment of Rs. 7,00,000 the Cor- 
poration claims under these leases to work all the principal teak 
forests in Upper Burma without let or hindrance until November 
1892, 

In dociding as to the claims of the Bombay Burma Trading 
Corporation, and as to the future working of the forosts in Uppor 
Burma, the Government of India has a most difficult task set bo- 
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fore it. That this is felt to he the caso hy the authorities them- 
selves may be gathered from the fact that the matter seems still to 
be under the consideration of Government. ‘ 

As far back as November 1885, n memorial was addressed by 
Mouimein merchants and traders to the Chief Commissioner, and 
this was followed by one to Lord Dufferin when ho visited Burma, 
early last year, signed by a largo number of the leading firms in 
Rangoon, Moulmein, and various parts of India. In both of these 
the Government was strongly urged to abolish all existing leases 
and to place the working of the forests in the hands of the Forest 
Department, and it was suggested that any compensation found to 
be justly due to the leaseholders should take the form of a mone= 
tary paymont. In the momorial to the Viceroy it was recom- 
mended that ‘the investigation into the claims of the leaseholders 
should be conducted openly by an influential commission of en- 
quiry, with full powers to thoroughly sift all the evidence pro- 
duced before it.” Up to the present time no such investigation 
has been started, and there is a very general impression abroad in 
Burma that Government might find it somewhat inconvenient to 
earry through such an enquiry as the one proposed. We went to 
war because Theebaw insisted that his decree against the Corpora- 
tion for breach of contract was not an arbitrary one, and refused 
to submit to the investigation proposed to him by the Viceroy. 

What people on the spot, who are most deeply interested in 
the matter, want is just what Theebaw was deposed for refusing—a 
searching invostigation into all the circumstances connected with 
the granting and working of the forest leases. 

A letter published in the Burma, Blue Book (1886), page 195, 
throws some light on the means adopted hy the Corporation's 
agents to influence the Chief Commissioner on their behalf. The 
letter is attributed to Mr. Andreino, their Mandalay agent, but 
was evidently written by Mr. Louis Andrews, 2 German, and one 
of the Rangoon managers who had gone up to discuss mattors with 
Mr. Andreino. 

From this letter it is clear that the King’s agent (at Rangoon) 
was a creature of Andreino’s own making, and that his answer to 
Mr. Bernard’s Scoretary was a “diplomatic” answer put into his 
mouth to sorve the purpose of the Kin Woon Mingheo, 

In the Times of the t3th July last it was reported from Cal- 
cutta that the Government of India had come to an arrangement 
with the Corporation, and that the leases wore to be continued 
under fresh conditions. This may or may not be true, but if 
Government can take upon itself to vary the terms of Theebaw’s 
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leases, why not go a little further and abolish ihem altogether ? 
Nothing short of this will satisfy the other traders in teak.— 
Trak.—Timber Trades Journal. 


Frorat Barometers.—A remarkable little weather-wise plant is 
now said to be on oxhibition at the Jubilee Flower Show just 
opened in Vienna. According to the account supplied by the pro- 
prietor of this natural curiosity it belongs to tho family of the 
sensitive planis, but is so extremely meteorometric that it not only 
movos if touched, but will close its leaves forty-eight hours in ad- 
vance of any change in the weather. Th seems, moreover, to ba 
the most catholic of barometers, For it foretells not only rain and 
wind, storms, and “set fair,” but earthquakes and other subter- 
ranean movements. 

There is, of course, nothing impossible in the assumption that a 
Mimosa has been discovered more sensitive than the species with 
which the world has so long been familiar. We are not aware 
that hitherto any of them have exhibited hygrometric qualities, 
though il is needless to remind the gardonor that sevoral well- 
known forms instantly fold up their leaves when touch is applied, 
and, on a tropical turf covered with them, will so rapidly transmit 
the movemont to one another, that the pedestrian sees to his amaze- 
ment a sort of wave of motion travelling ahead of him. For ages 
it hag been an everyday picce of weather-wisdom that if the Sibe- 
rian sow-thistle shuts at night the ensuing day will be fine, and 
that if it opens the sky will be avercast and the day rainy. If the 
common African marigold shuts at seven o’clock in the morning, 
there is a probability of rain being at hand. If the bindweed 
and the common marigold are already open, they will shut up at 
the approach of rain, while the pimpernel is so notoriously sensi. 
tive te any excess of moisture in the air that it has received the 
name of “the poor man’s weather-glass.” It is a familiar fact to 
studonts of vegetable physiology that the leaves of Porleria hygro- 
metrica fold down or rise up in accordance with the state of the 
atmosphere. The leaves of the Hasdysarums have beon well known, 
over sinoe the days of Linnreus, to suddenly begin to quiver, with- 
out any apparent cause, and just as suddenly to stop. Force can- 
not initinte the movement, though cold will stop it, and warmth 
will set in action again the suspended animation of the leaves, 
If artificially kept from moving, they will, when released, instantly 
bogin their monotonous task anew, and, as if to make up for lost 
time, will dance with redoubled energy. The lower petal of some 
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orchids manifests similac spontaneous mévements, the naturo of 
which is more mystorions than the tendency of the compass plant 
of the Western prairies to presont the edges of its leaves north and 
south, while their faces aro turned oast and west. The leaves of 
the Colocasia esculenta—the Tara of the Sandwich Islands—will 
often shiver at irregular times of the day and night, independently 
of the wind or any external cause which can bo dotected by our 
rude senses, and with such energy that little bells hung on the 
plant iinkle. These, and many similar cases of something akin in 
appearance to spasm or roflex action which will recur to the me- 
mory of a botanist, are not to he explained by the presence of any 
peculiarity in the structure of the plant, and even did an organism 
exist, the sensitiveness by which the motive organ is affected re- 
mains as mysterious as ever. Such a structure has been described 
in the sensitive plants—whose activity, it is also said, may be para- 
lysed by the vapour of chloroform—but we believe the keenest eye 
has not as yet been able to detect in the species just named any 
similar peouliarity capable of accounting for theso strange motions. 
The chances, therefore, are that they are due to changes in the 
weather of such a slight character that our nerves are incapable of 
appreciating them, or the mercury of recording their accompany- 
ing oscillations. It is, indeed, this extrome sensitivencss to atmos- 
pheric conditions, and more particularly to light, which causes 
certain plants to close, not only when there is a shower on hand, 
but at particular hours of the day. “ Floral Clocks” can thus be 
made by planting flowers in a circle according to the well-ascor- 
tained times of their waking and going to sleep. —Pioneer. 
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THE FORESTS OF MANIPUR. 
(Continued from page 299). 


To the south of the Cachar-Manipur road, in the forests that 
contain the India-rubber, the nagesar (Messua ferrea) abounds, 
and a small trade is done by the hill tribes in collecting its me- 
dicinal flower-buds. Along with nagesar one or two species of 
Hugenia are occasionally met with; and the jéril (Lagerstramia 
Flos-regine) is in great abundance, and with it the equally plenti- 
ful tin (Cedrela Tuna). These useful trees ought to furnish the 
planters of Cachar with a never-failing supply of admirable toa- 
box wood but for the difficulty of removal. I cannot enumerate 
all the bushes and herbs seen in these forests ; ferns and dwarf 
palms form a dense under-vegetation, while every bough overhead 
carries its profusion of epiphytic orchids. In exposed situations 
the tropical Cassias abound—C. Fistula in the forests ; and C. occi- 
dentalia, C. Sophora, and C. Tora forming gregarious clumps in 
the open jungle. The general tone of the vegetation recalls, in 
fact, the warm, damp forests of South-eastern Bengal, devoid only 
of the cocoa-nut, betelnut and palmyra palms, while every now 
and then the appearance of strangers bespeaks the border-land 
of a perfectly distinct area, the Malayan—such, for example, as 
the many plants belonging to the Afelastomacee, Ternstreemiacee, 
and Guttifere natural orders. In the Kala Naga forests the wild 
elephant is also fairly plentiful, and the Manipuris sometimes com- 
bine and hunt for the precious ivory—a demand that is rapidly 
exterminating the monster of the forests from Southern Asia. 
Far away on the eastern side of Manipur recent foot-prints of a 
herd of elephants were met with, but practically the Manipur stock 
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is confined to tho southern Jiri forests bordering’ on the Lushai 
country. 

But I must hasten forward, as there are still some 70 miles to 
traverse belure the vulley of Manipur is reached. After having 
marched through some five or six miles of damp dense forest, tho 
path improves with the ascent to the Gedamghét outpost. For- 
merly about half-a-dezen Manipur soliliers used to be retained bere; 
but owing to the unhealthiness of tho station thoy were remoyed, 
After leaving Godamghat the last view is got of the Jiri river, 
and its dense evergreen forests strotching far to the left. A new 
country is entered on the ascent of the Mikri range. The soil is 
dry and rich, and the forest changes completely ita character. A 
few trees of nagesar continue, but soon become intermixed, in 
dank shady glades, with the graceful rounded clumps of tho 
fig (Ficus triloba), the large leaves of which, with their ferraginous 
velvety aurfaces, are truly lovely, On dry grassy slopes and on 
the more open forest tracts, another fig is mot with (Fieus conglo- 
bata), This treo, throwing towards the ground its fruiting boughs 
succeeds, through the aid apparently of anta, in having its fruits 
completely covored with the loose rich soil in which they are ri 
pened, On the boughs of this iree a curions bee was found which, 
ant-like, had constructed its hive by sewing two or threo leaves 
together. The insect was very small, and had a curious greenish 
metallic Instre. Thinking this to be an ant that perhaps preyed 
upon the smallor species, supplied with food by the fig in return 
for services rendered, I was about to catch hold of it, when one of 
my coolies told me not to do so, as tho hee stung very badly at 
first, but lost this power after 2 time. This local wisdom dictated 
a course of procedure that greatly astonished me, The hive was 
struck gently with a stick once or twice, the adventurer rushing 
off as hard as ho could between each attack, By-and-bye, deeming 
that the bees had got over their fit of ill nature, he coolly went up 
and cut the hivo off the tree—the bees crawling over his hands all 
the time without stinging him, 

Jn the forest above, the Mukru (Schima Wallichii) makes its 
appearance—a tree 80 to 60 feet in height, which when in full 
flower, looks remarkably like a tea treo. It is indeed a closely al- 
lied plant to the Camellia ; and along with Saurauja Roslurghit, 
observed lower down, may be viewed as establishing the Ternstro- 
miaceous character of the Manipur forest, which becomes more 
and more pronounced, until in the eastern ranges, forests of the 
true tea plant are met with. Schima Wallichii is an extremely 
variable plant, and a well-marked form of it (S. Noronha, Reinw.) 
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fally deserves, in iny opinion, the independent position once assigned 
to it, This form may bo said to mako its appearance in Northern 
Assam and the Khasia hills, and to spread east and south through 
Manipur to Northern Burma, and thence to Penang, Borneo, and 
Sumatra. It may readily be distinguished by its thicker, mora 
coriacoons leaves, shining green above, felted canescant or shortly 
tomentose below, with the midrib hairy. Venation quite obscured, 
margin more or less erenato or sometimes almost quite entire. 
Flowers less than ona inch in diameter. [would refer to this type 
Gordonia mollis, Wall., G. floribunda, Wall., Schima mollis, Dyer, 
and, oblata, Kurz; but I would place Gordonia oblata, Roxb. 
ander Schima crenata, Korth, a Malayan species. In part con= 
firmation of this re-arrangement, there exists on Roxburgh’s origi- 
nal drawing of G, oblata, a note to the effect that the specimen 
figured hy him was obtained from Penang. Few genora have 
species blending into each other more completely than do those of 
Schima. Tf 8, crenata be not retained as distinct, then tt, together 
with §, Yoronke, must be thrown into an artificial species, which 
might perhaps bear the name of S. Wallichii, To the north a 
still more marked varicty of S. Wallichii (oy rathor of S, Noronha) 
was found, which perhaps deserves specific recognition. The shape, 
texture and venation of the leaves of this plant closely resemble 
those of Anneslea. ‘fhe obsolete reticulations, through the succu- 
lent texture of the leaves of this plant, and of those of the form 
recognised as S. Noronhe, at onco separate the living plants of 
these forms from S. tWatlichit on the one hand and S, khasiana on 
the other, As seen in the forests these trees are quite distinct, 
but it is scarcely possible to speak of them, as found in the herba- 
rium, with the same degree of certainty. I was greatly astonished 
to find at a height of 2,000 to 3,000 feet in the Miki forest, a 
eposies of screw pine, probably Pandanus furcatus. This elegant 
plant was secon to raise its crown of spiny leaves on a long, deli- 
cate, erect stem, which gracefully curved in its efforts to carry its 
head above the dense under vegetation. Beneath, the pandanus 
a species of Tapistra (which I have in my diary named 2. Baker 
tana) made its appearance, and continued from the Mukrii forests 
throughout Manipur in all the forests above 4,000 feet in altitude. 
This is in fact the most abundant Liliaceous plant in the State. 
Descending the Mukri range to the east, the river of that name 
is reached which is seen to flow in a southerly direction, This is 
a large clear stream of perhaps 40 yards in breadth. Bfahetr fish 
were observed moving sleepily about in its deep pools, but refased 
either spoon or any other tackle. A rich harvest was, however 
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made in butterflies, Thoso swarmed in myriads, especially four or 
five species of swallow-tails. A white butterfly was ‘keen in great 
profusion, but always flying down the stream in lines perhaps 40 
or 50 deep, following one after the other in so compact a manner 
that an expert swing of the net would often secure the whole 
string. On ascending the opposite slopes these curious insects 
were noted to be flying up the valley singly, fluttering here and 
there from flower to flower, as they worked their way up the gorge, 
to rush down the stream again in detachments apparently in a 
playful manner. 

A volume might be written on the herbs and slirubs collected 
in this deep dark gorge, Ferns were in great abundance, and a 
specios of Piper mingled its deep green ternately-veined leaves on 
the rocks with the leaves (also ternate-veined) of herbaecous and 
bushy melastomaceous plants—Sonerila tenera, Roxb., 8. maculata, 
Roxb. and Sarcopyramia nepalensis, Wall. With the ascent from 
the Mukru, the task of climbing the Kala Naga range practically 
commences. he forest and jungle is at first dense, but gradually 
lecomes open, until the clearances around villages are reached. 
Studded here and there along this range aro the village sites of 
the Koupuf Nagas, an extremely primitive race of people, who have 
heen gradually expelled from their ancestral homes, to their pre- 
sent haunts, hy the invasions of the Kukis from the country to 
the south, From the summit of the Kala Naga range a magnifi- 
cent view is obtained of the country around, Far away to the 
west are seen the plains of Cachar, with the great Barak river 
winding among the hilly knolls that have been appropriated by 
the tea-planter, At the visitor's foot in tho deep gorgo below 
runs the sullen stream of the Mukri, and stretching away beyond 
are the dark evergreen forests of tho Jiri, Hast the eye wanders 
over a series of mountain ranges which enclose the Trang river, 
and which rise higher and higher until they calminate in the Lim- 
atol range, which overlooks the valley of Manipur, some 25 miles 
distant, 

Continuing the road a descent is made to the upper reaches of 
tho Barak, a stream fully 60 yards wide, stocked with fish, and 
having all tho appearance of being likely to prove a rich field for 
the angler. Opening every now and then into deep pools, it is 
broken by gentle rapids, while tho forest trees and bamboos throw 
the desired degree of shade without impeding the operations of 
the sportsman. From tho Barak the path again ascends, and for 
atime skirts along the Trang river, where one or two charming 
hits of forest and wild rocky scenery occur, with refreshing water- 
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falls rushing below tho traveller's fect. By the bed of one of 
these rivulets the rocks were found clothed with clumps of a 
beautiful Colocasia, the dark variegated foliage of which recalled 
the gardenor’s cfforts with tho allied genus Caladium, 

To a large oxtent the forests over the regions rapidly sketched 
consist of Schima and Saurawja trecs—the former with their sin- 
gle camellia-like white blossoms contrasting elegantly with the 
wax-like pink flowers of the Saurauja bushes. Several of these 
Sauraujas have large beautiful leaves densely matted with a russet 
tomentum, and having a profusion of veins that recall the Dillenias 
of the lower forests, while in their clump-like habit they equally 
bring to mind the rhododendron forests of the higher regions. A 
species of Eviobotrya, probably E. petiolata, Hook. f., was very 
plentiful. Jyptianthera stricta, W. and A. (of the form named 
angustifolia) was also common, and along with this another Rabias 
ceous plant, Adenosacme longifolia, Wall. Of tho last mentioned 
plant there are three readily recognisable forms. One which I 
have called the type has leaves acuminato and flowers few not 
dichotomously cymose ; the second, tomentosa, is a distinct’ form 
with cordato leaves, the whole plant coarsely hairy and the ealyx 
steoth glandular ; the third form—dichotoma—is distinguished by a 
large and pronounced dichotomous inflorescence. In the darker 
parts of the forest tho stunted bush, Acranthera tomentosa, Br., with 
its clusters of large rose-pink flowers was gathered—a plant dis- 
covered by Griffith in the Mishmi hills, and said to be found also 
on tho Khasias. It is plentiful in the forests botween the Barak 
and the Trang, and is without exception the most handsome plant in 
Manipur, and one well worthy of introduction int» European eulti- 
vation. It is only about a foot-and-a-half high, has four or five large 
leaves about 8 or 10 inches long, with (hid below its graceful foli- 
age) pendulous clusters of some 20 rose-pink flowers, each flower 
fully 2 inches in length. Along with this elegant plant wero also 
gathered Ophiorrliza lurida, Hook., Saprosma temnatum, Hook., 
Wendlandia easerta, DC., and W, glabrata, DC., all members of 
the family, Rudiacee, and all fairly plentiful and giving a new char 
acter to the undor vegetation. Betweon the Barak and the Irang 
the road dips down into the valley of the Lengba, where Schima 
Wallichii ia met with in great abundance, along with the Serophu- 
lariaceous large tree Wightia gigantea, Wall., an uncommon plant 
found in the Central and Western Himalayas, Sikkim and Bhutan, 
and distributod to Java. A remarkable Sikkim type of vegetation 
gets more and more developed as the traveller wanders northwards 
along the western ranges of Manipur ; and the appearance of so 
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striking a tree may be viewed as the most southern indication of 
this foature of the flora, But gradually the Sikkim type becomes 
established with the occurrence on the heights rbove the Irang, of 
Aucuba himataica, a bush, which prior to my visit to Manipur, 
waa spposed to bo confined to Sikkim and’ Bhutan, and to be 
distributed to Japan. Manipur fills up the connecting link ; for 
everywhere from the Limatol range at 4,000 feet to Sarameti at 
10,000 feet, this large bush occurs bearing a north-casterly direc- 
tion through the State. 

From the Longha the road works its way through the forests 
that skirt the western wall of tho Irang basin, and having crossed 
this and descended to the bed of the river, it ascends the opposite 
sido, until it reaches the enp-shaped valley of the Kowpom. This 
may he described as the first of the extensive series of valleys into 
which overy now and then Manipur expands, Kowpém is in the 
rains a rico awamp of fertile soil, about 2,700 feet above the sea. 
In the winter, howevor, the temperature falls so low that ice forms 
on its marshes, On leaving this smiling valley the road skirts the 
northern side, and makes tho ascont of the ridges which separate 
Kowpém from the valley of the Limitak, a tributary stroam of no 
great importanes. From the presence of a species of Castanopsis," 
resembling an oak, these hills are generally called Pemberton’s 
ouk ranges. The oaks proper form a feature of tho eastern and 
northern division of Manipur, but so far as T was able to judge, 
do not oceur on the western outer ranges, although they are met 
with on the slopes of the Limatol facing the valley of Manipur, 
especially to the north. From the Limitak the road winds up the 
ascent of tho last and loftiest range of tho western division of 
Manipur, riz. the Limatol ; and as it passes the ovest of the ridge, 
it is 4,900 feot in altitude. From this point a magnificent view 
of the great valley of Manipur is obtained, with its expanse of 
water to the south, the Lotak lake, and its forest to the north—the 
site of Impuail tho capital of the State. 


(To be continued). 


ANNUAL MEETING OF THE AMERICAN FORESTRY 
CONGRESS. ~ 
First Day’s Procreprxas. 


Proupriy at 10 o'clock in the morning President George W. 
Minier, of [llinois, called to order the sixth annual meeting of the 
American Forestry Congress, Considering the uswal meagre ate 
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tendance on the opening days of all associations, a good representa~ 
tion was present, delegates appearing fvom all the principal States 
of the Union—from the Atlantic coast to the far west. Among 
thoze of prominence present were :—B. E. Fernow, of the National 
Department of Agriculture, Washington, 1). C.; Tien Weliz, Com. 
missioner, Ohio State Board of Forestry, Wilmington, O.; George 
W. Minier, President American Forestry Congress, and many 
others. 

In opening the session President Minier stated briefly the ob- 
jects of the Congress and gave a few events of its history since 
the first annual meoting six years ago. Although, first an or= 
ganization of tho United States alone, it had been broadened to 
embrace in reality the whole western hemisphere, and the name 
changed to the “American Congress of Forestry.” While this 
action had been wise in some respects, it had had its disadvantages, 
as making the Congress international in its character apparently, 
precluded the hope of obtaining appropriations to defray its ex~ 
penses, from either the United States or any other American 
Government, 

On motion of B. E. Fernow it was decided that the papers of 
ecrtain members absent and unable to be present he read and diss 
cussed. 

“ Area and Eeonomic Value of the Forests of the United States,” 
avery able paper by H. C. Putnam of Rau Claire, Wis., was read 
by the Secretary. Mr. Putnam, having had over thirty years’ 
experience in the lumber and timber business, his views were 
considered of unusual importance by the Congresa, The lumber 
men of the north-west, he said, were cutting the pine forests of 
that rogion at tho rato of 800,000,000 foot a year. Eifteen years 
will see the great pine forests of Wisconsin obliterated as an article 
of commerce. Just so with the forests of Michigan, Minnesota 
and the whole north-west. Tho importance of legislation on this 
subject cannot be over-estimated. Care should be taken against 
the origination of the dovastating forest fires. Officers should be 
appointed by the National or Stato Governments to look to this and 
see that the laws already in existence aro enforeod. The young 
troes should be protected in their growth where tha largor are 
felled and cut up. It is easier to save a thousand young trees 
than to plant and nurtaro one. By proper care and diserimina- 
tion, by proper legislation, these great forests can be preserved at 
thoir present acreage. But will the National Government or tho 
States ever move? Tho slaughter goes unheeded onward year 
after year. If these forests are destroyed, the great rivers of the 
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north-west will in the dry season become less than babbling brooks 
instead of commercial waterways as they now are, Ilistory has 
proven this prophecy to be inevitable. As a nation wo are rich in 
forest area. ‘The 800 miles of coast of the Carolinas, Georgia, 
Florida, Alabama, Mississippi and exas, oxtending inward an 
average of 100 iniles, carrics a valuable pino forest of both varieties. 
Just so with other portions of the country. Australia, China, 
Japan and the islands of the sea, on the other hand, have no timbor 
of commercial value. Mexico has some, but at present it is almost 
inaccessible. Hurope depends entirely upon us for many varieties 
of timber, Are wo to be profligate of these great riches, or are wo 
to lavizh and destroy? Action by Congress, and laws to insuro 
preservation of the growing timbor aro the only safeguards. But 
we must not wait too long. 


Disenssion. 


Mr. Fornow opened the discussion on this paper. He thought 
the incentive to forestry logislation lay rather with State legis 
latures than with the National Congress, In Michigan a commis- 
sion has already been appointed to suggest legislation in that 
direction. Other States should follow. In Canada the most en- 
couragement had been received. There the proceedings of this; 
Congress were printed without the inquiry being mado whether 
the organization were Canadian or American. There the Govern- 
ment has conjointly with the timber men appointed “ fire wardens,” 
to look to the preservation of the forests from fires and secure en- 
forcement of all the laws. Tho lumber men pay half his salary and 
the Government the other half. ‘This man has the power of polico 
officers. He can make arrests and in caso of emergoncy can sum 
mon all citizens to his aid in the suppression of fire or enforcoment 
of the law. In Michigan, alone, on the other hand, the forest fires 
have done a damage of over seven million dollars. Of course the 
States could do nothing in regard to the mountain regions and 
Government reservation. Congress would have to legislate on that 
subject. The manner in which the Government forests were de- 
vastated was shameful, yet laws should not be passed without the 
instrument to enforce them. A national commission or board 
should be appointed with the necessary powers. The present 
trouble was that, although in most States laws already existed 
for the protection of forests against fires, there were no commis- 
sion or officers to look after their enforcement. 

Prof. J, L. Budd remarked that he had been surprised when 
in Riga, Russia, some years ago to find that shiploads of pine were 
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Using continually shipped from that point to the United Siates in 
large quantities, On the other hand the English have picked up 
nearly evory black walnut log in the west and shipped it to Eng- 
land to be manufactured there, Speaking a little off the subject 
he wished to stato right here for general information that in lowa 
they had found that white pine was one of the best timbers to 
grow. Groves planted 18 years ago were now from 40 to 50 feet 
in height. No particular experiments had been made with red 
pine, but they seemed to flourish wherever planted and proved 
very ornamental. Observations made by the Towa people had 
shown that white pino made the best growth of any tree in the 


State. Red pine probably camo next, and it was follawed by 
while spruce. 


“ Helps and Hindrances to Kansas Forestry,” by W.S, Newlon, “ 


of Oswego, Kan,, was the next paper read. The author stated that 
the people of Kansas in years gone by had dono a great deal of 


grove and tree planting on their farms and around their orchards, ~ 


fields and homes. These benevolent efforts were now giving a rich 
return, All that was needed in the future was intelligent discus- 
sion and agitation to stimulate in the mind of the masses a benevo- 
lent inspiration for forestry. The hindrances to forestry in Kansna 
were the great: droughis, fires, birds and insects, and the consump- 
tion of the timber as rapidly as it grew. In tho past tho prairies 
of Kansas were burned annually and much timber destroyed in the 
course. In Indian territory particularly theso fires stfll ravaged 
periodically, To prevent the frequent disastrous fires from railroad 
sparks, the funnels of the locomotives should be netted, Much 
timber too is needlossly squandered in Kansas in the construction 
of bridges and other public structures that should be composed 
entirely of stone. Wire fonces, too, should be built rather than 
plank ones. A substitute for wood in railroad ties should also be 
adopted by the railroads. The demand for ties probably makes a 
greater inrond on our forests than any other one article, The laws 
of Kansas fail to protect certain birds from indeseriminate slaughter 
because of the impression that they eat and peck fruit and per- 


forate trees, While this to some extent is true, yet these same * 


birda do incalculable good by preying on borers and othor insects 
that attack the trees, A law of Kansas forbidding the growth of 
hedges to a height of over 44 feet was also an unwise act. They 
should be allowed full scope. The roots of trees and herbage stop 
the circulation of water throngh the ground, and hold it from 
running off and away through the streams too rapidly. It is a 
well-known fact to close observers that fibrous roots hold water 
ay 


or 
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like a sponge and will make a swamp anywhero. This fact ma- 
terially affects the rainfall of a country. Treos by consuming 
effete carbonic acid and giving out oxygen are valuable as provon- 
tives of malaria and other diseases, As a matter of fact birds are 
indisponsable to forestry, Without them all trees would be des 
troyed by the various insects. Despite them many trees in Kansas 
are destroyed by the borers, caterpillars, grass-hoppers, aphis and 
other pests. The English sparrow and other birds destroy all 
these insects. The birds should be appreciated and protected from 
injury. 
Discussion. 


Mr. Minier snid he endorsed ovary word of the paper—partion- 
larly all that referred to birds. They wore his partieular pets. 

Mr. Fernow said he was astonished to see so few birds, com- 
paratively, in the United States. The woods of North America 
appear lifeless compared with the woods of Europe. Singing birds 
particularly are scarce here. 

Mr. Brown thought there were plenty of birds here, but they 
rathor frequented the prairie groves and prairies. 

Mr. Allon did not agroo with the paper on the assertion that the 
roots of troes stored up moisture. That was, ho thought, a great 
fallacy. Ho believed, on the other hand, the roots afforded an exit 
of moisture from the ground by sucking it up in the tree from 
whenco it passed through the limbs and foliage to the atmosphere. 
Some of tho birds, too, which the paper praised, he found in West- 
ern Kansas to be a greai, pest, sticking their bills into fruit and 
creating great injury. 

Mr Morgan, of Ontario, Canada, in reply to this, said there 
could be no roses without their thorns. The birds paid for all their 
damage. He thought, however, roots were a great preservative of 
moisture, They act as a sponge. Go several days after a heavy 
rain and take a network of the roots and you can squeeze water out 
of them. 

Mr. Osborne thought it wonderful the amount of moisture trees 
draw up through their roots and distribute to the atmosphere— 
even whero tho soil is apparently dry. Wxperiments have proven 
that the roots penotrate to such a depth as to obtain plenty of 
moisture where there has been no rain for months. In Nebraska 
he found the planting of forests had attracted the birds. 

Mr. Fernow said that experiments so far had given no direct 
knowledge in regard to the transpiration of water by means of the 
roots and branches of trees. Lt is certainly true that the amount 
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of evaporation through the roots and leaves is enormous, yot it 
should be borne in mind that the roots, penetrating a distance often 
of 20 feet or more, bring up the moisture that otherwise would 
nover be available, 

Mr. Budd said that a few years ago, in the Adirondacks, he 
walked through a forest in dry mid-summer where the moisture 
actually wet his feet. Afterwards he visited the same country ; 
tho forest was cleared away, and where once was moisture was now 
arid desert, The point lay in the fact that evaporation from open 
land was much more rapid than from the earth covered with forests. 
Scattering trees did not do so much proportionate good in this 
respect as several thousand acres, as forest conditions seemed to be 
necessary, 

Mr, Fernow stated that in Prussia, where forestry was better 
understood, and an annual crop of timber felled the same as any 
other crop, great trouble was lately experienced in disposing of 
the supply, timber heing imported in large quantities from Gal- 
Jicia and Hungary. As to the metal railroad ties suggested in the 
paper, Mr, Fernow would say that the Mexican railways had this 
year laid 60,000 of them as substitutes for wooden ones. 

Mr. Budd said no climate on earth had been so greatly modified 
within 50 years as the climate of this part of North America. 
The clearing of the forests has clearly had much to do in this diree- 
tion, Let us cultivate timber on our own soil, and not bring it 
frora British America or Russia, 

Mr. Fernow agreed that the clearing of forests greatly affected 
the climate. Experiments had proven that tho temperature of 
forests was 15° to 20° lower than the fields in summer. In fall 
and winter the difference was somewhat less. The humidity of 
the forests was from 3 to 10 and even 13 per cont, greater than in 
open air, 

Mr. Minier stated that years ago, when surveying the Ilinois 
Central railroad and the Illinois river, he made some observations 
regarding the rainfall. A single inch of rainfall on a single acre 
of ground amounted to 101 tons of water! He also insisted that 
fibrous roots, acting as sponges, absorb large quantities of water. 
It is also true that an enormous evaporation is constantly going on 
through this medium. There is considerable moisture in the at- 
mosphere all the time—so much, indeed, that if all the water above 
us for 40 or 50 milea could be condensed at once there would no 
longer be any dispute about there ones having been a flood. 
[langhter.] Regarding the subject of metal ties, President Black- 
stone, of the Chiengo and Alton railroad, had informed the speaker 
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that they proved too great an injury to the rolling stock to ever be 
adopted. Papor ties were the only substitute, Mr. Blackstone has 
asserted, and it required bass-wood or linden trees to make them. 
“ As to the birds, there are but few of them that are not our pare 
ticular friends, In April, May and dane they prey on the insects 
that attack the trees, In duly and August they ask a little com- 
pensation for labor, and I propose to plant enough that they may 
come and get their pay without any trouble,” [Applauso.] 

The report of the “ New England committee” was read by the 
Secretary. It stated that the efforts of the committes had been 
principally directed toward securing legislation for the prevention 
of forest fires. Tho State grange of Maino had secondod the of- 
forts of the committes, and in that, as woll as other New England 
States, tho results had been encouraging. In Maine a bill had 
beon passed establishing an “ Arbor Day ” for the general planting 
of trees. 

Tho report of the “ Arbor Day committee” was rend in the 
shape of a letter from Prof. Nocthrup. In all States visited, he 
had met with flattering results, many of them having already 
passed a Taw creating av “arbor day.” 

“Forestry in Nebraska” was the subject of a letter of the 
Nebraska delegates, It stated that great efforts were being made 
to awaken the interest of the people of that State in forestry with 
partial success, Already the forests at the mountain sources of 
the great rivers of Nebraska were being cleared off to such an 
extent as to endanger irrigation of Nebraska lands and, unless 
decisive steps were taken, in a few years the North Platte and 
other important streams would, in mid-summer, dwindle to feeble 
brooks or become entirely dry. The State Agricultural and Horti- 
cultural Societies, too, were urging the passage of a law by tho 
State establishing “forestry stations”—that is, the planting at 
certain distances apart of considerable groves to be preserved in- 
tact. The delegates were endeavouring to secure the adoption of 
forestry as a regular course of instruction in the schools, 

Mr. Budd thonght every agricultural college in the United 
States, particularly, should teach forestry, and Mr. Minier amend~ 
ed the sentiment by insisting that every common school also should 
give limited instruction on the subject. d 

Ex-senator Gillham, of Alton, spoke at length on the necessity 
of forestry organization in Illinois, In his part of the State many 
trees had been planted, and the result had been satisfactory. He 
urged the adoption of resolutions by the Congress requesting the 
various States to amend their laws and constitutions in such a way 


ee 
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as to oxempt from taxation all lands planted in forests for a given 
time. 

“ Legislation necessary for the encouragement of Tree Planting 
in Illinois,” was the subject of a paper by Fred. Grundy, of Ilinois, 
which was read by the Secretary. The paper was very brief, and 
particularly urged the passage of legislative enactments to promote 
forest planting. It concluded with the draft of a bill which the 
author thought should be presented to the noxt legislature of 
Tinois, This bill provided that land upon which a certain num- 
her of trees wore planted for timber culture should be exempt for 
a limited time from all taxation, 

Senator Gillham stated ai the conclusion of the paper that a bill 
similar to the one presented had been introduced by him in a for- 
mer legislature, but had failed to pass on account of its unconstitu- 
tionality, the constitution of Illinois providing nothing but school 
and church property shall be exempt from taxation. 


(To be continued). 


PENSIONS AND FURLOUGH ALLOWANCES FOR THE 
UNCOVENANTED SERVICE. 


We have read the debate in the Touse of Commons on Mr. King’s 
motion “That it is inequitable and anomalous that priviloges 
as regards leayo and retirement should be refused to some classes 
of officers in the Uncovenanted Civil Service of India, which aro 
“enjoyod. by others in similar circumstances ; and that in view of 
the heavy fall in the value of the Rupes, the payment of pensions 
of retired European Uncovenanted officers in England at the offi- 
cial rate of exchange is no longer equitable,” and we offer a few 
remarks on the debate as regards our own Department. 

Mr. King made a most forcible and eloquent speech explaining 
that the present Uncovenanted Service of India has absorbed to itself 
several of the most important Departments of the Indian Admin- 
istration, and that the leave rules and payments of furlough and 
pension in Rupees, however applicable they might have beon in tho 
early days of the service, when it was confined to “the Native 
peons who swept out the offices, and tho junior clerks who copied 
letters and totalled up the figures of the Covenanted Civilians,” 
were now completely inadequate. 

Thero can bo no doubt that hundreds of officers have been in- 
duced to enter the Public Works, Telograph, Forest and Educa- 
tional Departments in the hope that, aftor having devoted the 
best years of their life to the service of India, they might spend 
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their remaining years at home on a fixed sterling pension, as in 
the advertisements of Government for candidates for these services, 
the Rupéo was referred to as equivalent to 2s,, and fio one could 
possibly have foretold, 10 or 15 years ago, that it would only ha 
worth 1s. 4d,, or ever loss. If Government wants the best Fnglish 
labour, it must pay English prices, and settle the question on an 
English basis, : é 

Mr. King put the case very forcibly at the end of his speech, 
describing the ponsioner as “watching the exchange rate with 
fear and trembling, moving from one house to another smaller one, 
giving up luxury after luxury, though to most of us they seem 
necessities, and one economy after another made, with a constant 
struggle to keep up the small insurance premium, by which alone 
his family can be kept from grovelling poverty.” 

Colonel Hill, who seconded tho motion, spoke chiefly on behalf 
of Engineers, and explained that pension is merely deferred pay, 
and that salaries were fixed on a lower scale than they would bo, if 
men had to make a future provision for themselves out of their 
salaries. 

Sir J. Gorst cannot be said to havo replied fairly to the argu~ 
ments brought forward in favour of the motion. When he stated 
that in the Land Revenue and Judicial branch of the Uncovenant~ 
ed Service, there were 139 Europeans only and 2,449 Natives of 
India, he omitted to mention that this branch is really intended by 
Government for Natives of India, and that in the Public Works, 
Telegraph, Educational and Forest Departments, by far the ma~ 
jority of the gazetted officers are Europeans, many of whom have 
been specially trained at home, and appointed by the Secretary of 
State, 

When Sir J, Gorst endeavours to make this a matter as between 
Natives and Europeans, we entirely differ from him, 

Those Natives of India, who pass inta the services in England, 
and who might perhaps wish to settle in Europe after their services 
have expired, should receive sterling pensions, as well as Euro~ 
peans, but those Natives who are appointed in India can have 
nothing whatever to do with sterling ponsions. Several Natives 
of India aro in the Covenanted Civil Service, and they will, we 
presume, receive pensions in sterling and not in Rupeos. 

It is clearly to the interest of India, that Europeans should not 
be encouraged to settle there after retirement with their families, 
adding to the number of claimants for posts, which should be chiefly 
held by Natives, but this is the direct result of inadequate pen- 
sions, as any one visiting our hill stations must at once recognize, 
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Sir J. Gorat spoke of the Covenanted Service, as reernited 
by competition at home, and stated that the Uneovenanted Servico 
is mainly recruited without competition in India, omitting all mon= 
tion of tho home competition for the scientific departments of , 
the Uneovenanted Seryico, and their oxpensive special education, 
costing from £600 to £900, after securing nominations, and before 
they can join their appointments in India. 

Sir J. Gorst, in his reply, twice threatened the Services that 
any attempt to extend their privileges, might give rise to such 
action as might rosult in the distinction between Europeans and 
Natives being swept away, and admitting that the Public Works 
and Telegraph Departments had received exceptional favours, he 
was afraid that any furthor agitation would lead to levelling down. 

This argument cannot prevent our urging our claims on the 
consideration of Government, the question as regards the present 
being chiefly one of justice to old servants, whose prospects of a 
comfortable retirement are blighted by the rate of exchange, and 
for the futuro, whether capable and energetic Ruropean officers 
can be tempted to India, if offered merely the same leave and pen- 
sion allowances as to Natives of the country, whose homes are 
there. Those who consider that they have not beon fairly troated, 
and heads of departments who wish to maintain their efficiency, 
will not bo influenced by any such threats, in expressing their 
opinions on this subject. 

Ta referring to the Native members of the Covenanted Service 
appointed in India, Sir J. Gorst omitted all mention of the fact 
that they draw only two-thirds of the salary of those appointed at 
home, and yet, when it is proposed to pay sterling pensions to 
hard-worked deserving European officers, he stigmatised it as an 
anomaly, Another fallacy of the Under Secretary of State’s was 
that, in India the proportion of the pension to the pay was one- 
half higher than in almost any country in the world, and this, 
when Rs. 5,000 is paid as our maximum pension, except in cer- 
tain favored cases, although the monthly pay of retiring officers 
may be Rs. 1,500 and more. 

In the case of the writer, furlough taken after 16 years’ service 
would be annually Rs. 6,000, or £400 at the present rate of ex- 
change, whilst pension wonld only be Rs. 5,000, or, unless the 
rupee should be further depreciated, £333, out of which family 
pension fund and insurance, amounting to £100, have to be paid, 
leaving £233 as the reward of 26 years’ of untiring service in 
India, when he retires after completing his 55th year, 

During the debate, Mr. Courtney domurred to the Chancellor 
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of the Exchequer’s admission that Uncovenanted Civil Servants 
suffered great hardship by the fall of the Rupee, He said that 
the purchasing power of the sovereign had increased, and that 
£400 would now purchase as much of the commodities of life as 
£500 did 20 score ago, so that although the man who was entitled 
to a pension of Rs, 5,000 would now only receive £400 instead 
of £500, he had nothing to complain of. 

Now in the first place Rs. 5,000 at 1s. 4d. in the Rupee is £333 
and not £400, and does Mr. Courtney mean to assert that school, 
doctor’s and butcher’s bills, rent, rates and taxes at home have 
gone down by £166 in every £500, or 88 per cent. in the last 
20 years ; if so, many of our officers would not defer taking fur- 
lough for 15 to 20 years, as is now frequently done, merely for 
want of means. 

Some carefully worked up figures on home expenditure in these 
respects would be very interesting, and we doubt very much 
whether they would confirm Mr. Courtney’s assertion, . 

Sir R. Lethbridge throw light on the question by explaining 
that there are many important posts in India, which cannot be fill- 
ed by Natives of the country, nor by Covenanted Civilians. These 
are chiefly in the four departments we havo already mentioned, and 
to which the country owes nearly as much of its progress, as to tho 
Covenanted Civil Service. Now, as the Government of India con- 
siders sterling home allowances as absolutely necessary for its 
Covenanted Civilians, its Military and Medical officers and Chap- 
lains, it sooms very invidious that it should refuse such allowances 
to its Engineers, Educational, Telegraph and Forest officers. 

Government has recently promised sterling pensions to the Lady 
Nurses just recruited from home, whilst it gives pensions in Rupees 
to men like Sir D. Brandis, Sir Leppoc Capel, Sir Alfred Croft 
and Sir Guilford Molesworth. 

Wo have seen it stated that there is no hardship in our reduced 
pensions, a3 the Covenanted Service pay 4 per cent. of their snla~ 
ries towards their pensions, while we do not contribute a Rupeo 
towards our pensions. 

It should, howevor, be remembered that those officers get £600 
directly from the State, and only contribute towards £400 of their 
pensions, and that our salaries are not high enough to make our 
contributions towards pension sufficient to add more than say £100, 
which indeed all members of the Services would probably gladly 
agree to do. . 

Tho rate of exchange does not affect the amount of this contri- 
bution of the Covenanted Civilians, as they continue to pay the 
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same proportion of their pay now that the Rupee is at 1s, 4d., as 
they did when it was at 2s., and siill got the exact sum of £400 
added to their pensions. . 

We regret that Sir G. Campbell, Sir Richard Temple, and Sir 
G, O. Trevelyan, all of whom know well enough how matters stand 
with our services, should not have offered any explaination to the 
House, but should each have given a silent vote against Mr. 
King’s motion, although they must know that public meetings of 
the members of the Uncovenanted Service would not have been 
held in all the principal towns in India without there being a real 
griovance demanding enquiry. 

We maintain that as long as the Government of India finds it 
necessary to recruit men of Ruropean training for its scientific 
services, so long it will find its interest in encouraging furlough 
at regular intervals, by sterling homo allowances, and early re- 
tirement, after a man has spent his best years in India, and that 
unless it can offer reasonable prospects of such indulgences, it had 
hotter cease recruiting in Europe, and content itself entirely with 
Native talent, as this will be better than that of the inferior Euro~ 
peans, who may be tempted to come out to India, as soon as the 
determination of Government to refuse sterling home allowances is 
thoroughly understood in England. 
~The Ceylon Government has recently conceded pensions to its 
officera at rates of exchange which prevailed when each officer 
entered tho service. This plan, although it might satisfy some of 
our older members, would be unfair to the future of our services, 
which demand sterling pensions of some definite value. 


RECORDING RESULTS OF PROTECTION OF FORESTS 
FROM FIRE, 


It is now more than two years since the Government of India 
published the Tables illustrating progress in Fire Protection, pre- 
pared by Mr. Whittall, then Assistant Inspector General. In the 
end of the third paragraph of letter No, 94 of 19th February, 1886, 
the Inspector General in forwarding these Tables for the Central 
Provinces, remarks on the methed by which the figures in the 
“ Accepted” columns have been arrived at. “There are many and 
serious objections to it, and it is only adopted tentatively, in the 
hope that some one will arrive at a method of more accurately 
gauging the real benefit done to a forest hy continuously successful 
fire protection.” 

As yet apparently no one has made any suggestions which have 
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been considered sufficiently practical to be accepted, and as I feel 
sure the subject has not been neglected by my brother officers, I 
put forward propositions for a different system of calculating the 
areas in the “ Accepted” column with much diffidence. 

In the same paragraph the Inspector General says—* It is hope~ 

* ‘less to allow crodit for areas protected for many years and then 
burnt”; and then again: “it is much the best to reject altogether 
than to attempt to allow credit.” Now herein I, with all duo 
deference, disagree from our chief. It must be remembered that 
year by year makes us more acquainted with the conditions of 
our forests, and thus we progress, slowly it is true, but still pro- 
gross towards a knowledge of the damage done by fires. And I 
think that in the case of a fire, credit might be allowed to a fairly 
accurate amount if the state of things in a block is known. IT 
would base the amount of credit to he given on the age of the old- 
est trees destroyed by the fire. The credit would of course vary 
with each block, and there wotld have to be some record kept of 
the number of years’ protection to be struck entirely out in each 
block. I admit that this method is arbitrary and not quite exact, 
but why I recommend it is that it is better than excluding all 
areas burnt from the benefits of protection from the very begin- 
ning, This latter system we know is wrong. For instance, a fire 
oceurred in the Garhakota block in 1883-84, spreading over 127 
acres, the reserve having been protected (with the exception of a 
fire of 5 acres in 1881-82) since 1874-75. It stands to reason that 
the good done by keeping out fire for nine years cannot be swopt 
away by a fire in the tenth. I therefore maintain that any system 
by which some effort is made to gauge the benefit derived from 
protection is better than the admittedly bad one of wiping every- 
thing ont on occurrence of a fire, 

I give the following details to illustrate my proposed method, 
In my division I have two blocks, Taroba and Bhimaram, the con- 
ditions of which as regards soil, vegetation, topography, in fact 
everything, are as different as they can well be, The former is 
situated on a block of stony hills with extremely poor soil. The 
dominant species is bamboo, and the tree growth poor both in qual- 
ity and species. There is much very high grass, and the amount 
of combustible matter, such as dry grass, dead bamboo, fallen trees, 
&c., is very great. A fire in this block means terrible damage 
done to the standing stock, as we have very painfully experienced. 
Last year a fire ravaged tho greater part of the tract, and the sight 
of tho raging flames, the burning clumps of bamboos, the dead 
trees throwing up columns of fire was quite enough to convince 
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one that here at any rate most of the good done hy previous pro- 
tection was being made of no account, and that seedlings, which 
had sprung up under tho care of successful protection, must have 
been destroyed, entirely or partially, up to a comparatively ad- 
vanced age. Bhimaram, however, presonts entirely different foa- 
tures. Better soil, climate more adapted to rich growth, and 
perhaps more complete success in protection, hus resulted in a 
tree growth so dense as to have killed off the grass in the great~ : 
er part of the block. Here if such an untoward calamity nga (1: 
fire were to occur, I do not think it would do much damage, and 
in parts I doubt whether a two yoar old seedling would feel the 
effect of the flames. 

I would, therefore, in fixing the number of yoar's protection to 
be struck off in case of a fire, put it very high in Taroba and yery 
Jow in Bhimaram, The method would bo arbitrary, I admit, but 
it would be nearer the truth than the present one. Presumably 
every Divisional officer inspects the site of a fire as soon after its 
occurrence as possible, and he could by experiment and close ex- 
amination come to a fair idea of up to what age the standing 
growth had been really damaged, and this might be taken as the 
number of years for which all bonefits from protection should be 
struck out. 

Possibly—nay certainly—this period would have to be changed 
as successful protection fills up gaps, reduces the amount of grass, 
and generally renders the forest liable to less damage through fire, 
This of course could be dono as necessity arose, and in all casos 
where the number of years had been fixed a long time previous, 
the amount of damage to be recorded would only be decided on 
after a careful examination of tho forest. 

This gauging of the benefit from fire protection and damage by 
fire ig a subject of great importance, and even if my letter only 
results in obtaining the opinions of other officera, and my sugges~ 
tions are put aside as impracticable, good will have been done, 

Cuanna, ©. P., G. H. Fosrrr, 

3rd July, 1888. 


COMPOUNDING FOREST OFFENCES. 


I wasren to reply to “Single 8.’3” letter on the above subject in 
the order as it is written. 

To answor his first question. My division contains 3,463 squara 
miles of Government forest alono, and I have to maintain a cer- 
tain amount of supervision over private forests of an equal, if not 
grenter, area, I find that a straight line drawn from the north- 
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wost corner of my district to that in the south-east is 216 miles 
long. No—the Ranger is not empowered to hold enquiry into 
Forest offences under Section 71 of the Forest Act. Divisional 
officers ex-oficio hold all powers under this Section. But I fail to 
see the illegality of my action. The enquiry hold by the Ranger 
has no status ina court of law. It is merely to enable the Divi- 
sional officer to judge of the truth or otherwise of the statement 
of the official originally reporting the offence. 

To secure as far as possible an accurate and trustworthy report, 
T take tho precaution of having the enquiry made before respect- 
able outsiders, It is in no sense an enquiry undor Section 71 (d). 
Again, why is my method “not Section 67?" In that Section 
there is no provision that before the duly empowered Forest officer 
accepts composition he should make an enquiry under Section 71 
(d). Tam satisfied that an offence as reported to me has taken 
place, I therefore offer the accused the alternative of compound- 
ing. To do so is entirely optional on his part. What is there in 
tho Act to prevent me, on receiving a report of a forest offence, 
there and then to offer to the accused the alternative of compound- 
ing or standing a prosecution? ‘Thore is nothing in the Act by 
which an enquiry by a Forest officer is necessary before demand- 
ing composition under Scction 67, nor is such provision required, 
for the framers of the Act evidently credited the public with suff- 
cient common sonse to refuse to pay composition when not guilty 
of the offence it may be charged with. 

Reference to pages 156 and 298, Vol. VIII. (not Vol. VIL.) 
does not show me any remark on Mr. Baden-Powell’s part to the 
effect that only those cases which como under the Forest officer's 
own cognizance should be treated under Section 67. 

On tho contrary (page 299, first line) he distinctly says—‘ It 
was never intended that in every forest case, tho Forest officer 
should make an investigation, though every higher grade officer 
may reasonably have the power to do so.” (The italics are his not 
mine). In these petty cases occurring from 50 to 100 miles from 
head-quarters, of which, in my division in 1887-88, despito a staff 
so numerically weak as to be unable to properly guard their 
forests, 1,819 were reported to me, it would be utterly impossible 
for the Divisional officor to hold a regular enquiry under Section 
71 (d) in every instance. But where is the illegality in my decid~ 
ing them without having done so? Most of these offences con~ 
sisted of the tuking out from Class B reserves of one or more 
cart-loads or other loads of produce without a license. To have 
dragged tho people concerned from one end of the district to an- 
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other would have been eruel to the witnesses, and destructive to the 
efficient guard of our forests from the absence of the staff engaged 
in the case, and on the same grounds it would have been almost if 
not quite as inconvenient, to have sent every case to a Magistrate. 
L of course hope that your readers do not imagine from remarks 
made by me, with regard to there boing no necessity of enquiry 
before demanding composition, that I never adopt such procedure. 
I simply wish to answer “ Single 8.” It seems to me that Section 
67 is much misunderstood, and Forest officers do not completely 
take in-that payment of composition is purely optional on the part 
of the accused, and that he can always, by refusing to pay, force 
the Forest officer oither to bring the case into a court of law, or 
throw it up altogether. Goraru. 


THE NALA PANI SPRINGS, DEHRA DUN. 


[ rime it incumbent on me to ask you in your noxt issue to point 
out that the surface drainage of the Gurkha encampment, termed 
cholera camp” by your contributor “A.C.” in his article re- 
garding the water supply from the Nala Pani spring, does not 
tend towards the ‘catchment basin” of that spring. 

The camp was not a “cholera camp” in the usual acceptation of 
the term, but simply an encampment located to accommodate the 
married Gurkha Soldiera of the Ist Battalion of our local Corps, 
and thus remove them from the precincts of cholera-infected 
quarters—not a single case of sickness af any kind whatever occurred 
amongst those located in the cholera camp during its existence on the 
site alluded to. 

T may also mention that the schome for bringing in the water 
referred to, in exactly the same manner as is now being carried 
out by the Municipality, but at a much higher and therefore bet- 
ter level, viz., to a point near the Church on the Najpur road, 
above the Dilaram Bazaar, was brought forward in 1875 by Mr. 
'W. Holmes, .5., then Assistant Superintendent of the Din, but 
fell through for want of higher official support. 

Samples of the Nala Pani water wero at that timo sont by me to 

* Dr. MacNamara, Government Analyst, Caleutta, for report and 
examination, and ho then declared that it was “one of the purest 
natural waters he ever analysed.” Dehra has, therefore, at last 
something to bo proud of in now possessing, limited although the 
supply be, drinking water of a quality unsurpassed by any in 
India, 

Denra Dey, } G. G. MacLaren, .p, 


Lth July, 1888. Civil Surgeon. 
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LOWER CALIFORNIA. 


Ir may interest those of your readers who have read in a recent 
number of your valuable magazine for May 1888, that the white 
pine is gradually disappearing from the forests of the United 
States, to know that a large belt of wood, composed principally 
of yellow and white pine, has been recently discovered in the 
contre of Lower California, This belt is from 60 to 75 miles in 
Jength, and from 15 to 25 milos in breadth, and covers an area of 
nearly one million acres, one-half of which is covered with well 
grown pino. 

Two trees that had recently fallen were measured by the explor- 
er, and gave the following results :— 

No. 1. 180 feet long, 8 fest in diameter at the butt, 50 feet to 

the first limb, where it was 54 feet in diameter. 

No. 2, 201 feet in length, 8 feot 2 inches in diameter at the 

butt, 65 feet to the first limb, where it was 5 feot in 
6 diameter. 

Fifty-four acres were measured as an average of the region for 
growing timber, and it was found that 24 large and 8 small trees 
formed the usual crop. 

Tho upper portion of this pine belt will soon be traversed by a 
railway, and a large river, which is filled by five branches, flows 
through the lower end to the coast, It is to be hoped that the 
proprietors of this valuable forest, will not permit it to be given 
over without supervision to the ruthless axe of the Iumberer. 
The rainfall of the summer of 1887 was found to amount to 80} 
inches, but if this falls on a hill denuded of its natural covering, 
its value to the valleys of the plain will be greatly lessoned. 


St. Andrews, N.B, Gronce CaDELL, 
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Foansts or Tunis.—The following interosting account of the for- 
ests of Tunis has recently been issued from the Foreign Office in 
the form of a Consular report. 

The forests of Tunis which cover an appreciable part of the sur- 
face of the country were, until the French occupation, subject to no 
supervision, and suffered from many causes resulting from the want 
of that supervision. In 1888 the French, alive to the importance 
of preserving what remained of theso forests, which are the pro- 
perty of the State, placed them under the management of a separ- 
ate department, which has carefully explored their extent and con- 
clusively demonstrated that thoy are an important element of na- 
tional wealth, 

The explorations of the new department have resulted in the di- 
vision of the forests into two main groups ; one consisting of the 
cork tree and deciduous oak, locally known as “ Zen,” covering the 
north-western angla of Tunis, where it abuts on the Algerian fron- 
tior and tho sca, inhabited by the Kroumirs, and separated from 
the rest of Tunis by the river Majerdah, These trees grow ina 
atratum of sandstone, which again reposes on the upper chalk, and 
they completely disappear where the latter stratum crops to the 
surface. They cover an area of about 360,000 acres, on 330,000 of 
which flourishes the cork tree, and on 30,000 the “Zen.” Tt is 
found that the former invariably grow on the southern slopes of 
this mountainous region ; and on the northern slopes and in the 
hollows of valleys ihe latter, 

South of the river Majerdah both these trees disappear, and give 
place to the pine and a species of evergreen oak. They are scat- 
tered over various mountainous regions of no great elevation, all 
comprised in the northern half of the Regency, where alone the 
rainfall is sufficient to sustain their growth, Tho principal forest 
groups are found in the following places :—Zaghouen, Djuggar, 
and Jebel-el-Erssaas not far from the city of Tunis; Kessera and 
the Zlass mountains farther south ; Sidi Yussef Wady Melegue 
Nebeur, and Haydra further towards the west. It is calculated 
that these several forest groups cover a surface about equal to that 
covered by the cork trees and “ Zen,” viz., 360,000 acres. 
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These Jatter forest groups are in a more neglected state than tho 
former. For the most part they are nearer to important towns 
than the cork forests, and from time immemorial have supplied 
thoso towns with fuel. Tho bark of the pine is also used for tan- 
ning and colouring hidey and skins, and as no control is exercised 
over ihe entting down of trees or stripping them of their bark, 
and goats are allowed to roam everywhere, the forests ure rapidly 
deteriorating. No legislation bas as yet been adopted for putting 
a stop to this waste, and though the Department of Woods and 
Forests proposes that the Chiefs of the contiguous villages and 
tribes should be held responsible for the depredations, the Govern- 
ment has not yet ventured on this high-handed measure. 

It is to the cork forests that the attention of the new admitis- 
tration has been mainly directed. They are situated in a country 
with a very sparse population, dwelling in huts formed of tha 
branches of trees. Their number is estimated at 18,000 souls, or 
only ono individual to 30 acres. It was open to the French ad- 
ministration which wields the authority of the Bey to adopt one of 
the threo following systems in dealing with the woods and forests, 
viz., their sale, their concession for fixed periods, or their manage- 
ment by the State, The last was chosen as the system best adopt- 
ed for their preservation and extension, particulary as it is held 
to be of paramount importance to favour the increase of rainfall 
in the country, the quantity of which is supposed to be intimately 
connected with the extent of the forests. That they were mora 
extensive in the times of tho Romans, and that they conduced to 
augment the annual rainfall, may be inferred from the discovery 
of numerous aqueducts among hills, which are now absolutely de- 
naded of treos and destitute of springs. 

Much has been done during recent years in improving the 
condition of these cork forests. Roads have been cut through 
thom, and at stated intervals spacious alleys have been frayed to 
serve as a means for arresting the march of the destructive fires 
which frequently ravage them. Above all much progress has been 
made in barking the cork trees—an operation which consists in 
stripping the rough bark of the trunks of the trees to the height 
of 5or 6 feet from the ground. This virgin bark is without value, 
and only ten years after the trees have been robbed of it the inner 
bark ig available for commercial purposes, the trees giving a crop 
of cork every ten years. To moet the expense incurred in these 
operations, there were available the sums accruing from tho sale 
of the trees already felled, and of the bark of the “Zon” for tan- 
ning. Little has been done towards working the less valuable for- 


, 


382 NOTES, QUERIES AND EXTRACTS, 


ests to the south of that river, An oxperiment has beon made in 
planting with trees small tracts of mountain land near Hammam~ 
el-Enf, some ten miles to the east of the town of Tunis. The 
operation consists in digging holes at short distances, and in drop~ 
ping in each a few seeds of the pine tree. Several hundred 
acres have thus been planted with tolerable success, at an expense 
of £4 10e, an acre, 

The worst enemies of the forest are goats. Some French colon- 
ists have taken steps to exclude these animals from their estates, 
and the result has been that shrubs, which never attained the hieght 
of moro than 2 or 8 feet, have in four or five years assumed the 
dimonsions of trees, This is perticularly apparent in the large 
domain of Enfida, near Susa, belonging to the Franco-African 
Company, where the Thuria, a species of cypress—which covers 
snuch of that domain—from a dwarf shrub has now within the space 
of six years attained a height of 20 to 25 feet, The French Rail- 
way Company, which owns the line running from Tunis to Algerian 
frontier, has succeeded in planting a considerable number of the 
Eucalyptus resinifera (the Red Gum tree) and Acacia eyanophylla. 
It is estimated that 300,000 trees have heen planted along the line 
of railway. 

The cost of planting an acre with the eucalyptus amounts to 
£20, about 1,600 trees going to the acre of nursory ground. After 
planting out, it is probable that at the end of 20 years 600 trees 
will have survived, worth 82. 2 piece. 

Tho bark of the Acacia eyanophylia is rich in tannins, and yalu- 
able for thatanner. Inthe whole of Southern Tunis there exists but 
a single forest formed of a species of acacia. It is situated about 
25 miles inland from Ifax, and covers an area five miles long by a 
little over a mile in width. This forest, which was formerly much 
more extensive, is protected from the northerly winds by high land, 
and the trees grow in clumps in depressions of alluvial soil. Though 
they only attain a height of 10 feet, tho trunks furnish planks 8 or 
10 inches wide, of an exceedingly hard grain, and capable of taking 
a fine polish—J. R. J. in Gardener's Chronicle. 


Taz Trovr’s Preorrt—axp Pzactiog. 
Tf birds can talk, as Alsop, Gay, 
With Phedrus, Grimm and others say, 
And beasts can signify their wishes 
Tn prose or verse, then why not fishes ? 
Horace, ’tis true, has called them “ mute” ; 
But talk they do beyond dispute. 
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And if you'll listen to my story 7 

T’'ll demonstrate the fact before ye. ; 
Where Thames with silver current flows, 

Nor yet with scent salutes the nose, 

Or furnishes the missing link 

Between “Superior Stout” and Ink, 

Snug in a hole beneath a weir 

An aged trout had made his lair. 

He was the hermit of the reach, 

His hoary scales and sapient speech 

Combined among the finny nation 

To give him wisdom’s reputation, 

Full many a time and oft they say, 

From rod and line he broke away : 

While curses lond and deep as thunder 

Lit on the piles he darted under. 

The deep experience gained by ago 

Had made him now so trebly sage 

That all in vain the Inre was spread, —* 

Dace, lohworms, flies, or Jumps of bread : 

He would’nt even smell a “ Pirate.” 

(I hope G. K. will uol be trate). 

In vain the angler searched his book, 

He “ slung,” but would’nt take, “his hook.” 
Feeling at last the end was near, 

* When. water should become his bier, 

He sent for all the finny clan 

And thns his farewell speech began : 

“My friends,” said he, “ hofore I go 

Tho way of all fish here below, 

This legacy I leave, a plan 

To cireamyent that monster, man.” 
At once thero issued loud applause 

From all the circle’s gaping jaws. 

For joy (in lieu of clapping hands) 

They smote their tails against the sands. 
With conscious pride the veteran smiled, 

And thus resumed in accents mild: 
“Tho fatal step, as I’m a sinner, 

That ruins us is fish for dinner, 

Town myself, in earlier years, 

Before repentance sprang from fears, 

I’vo eaten minnows, dace, and bleak, 
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Hundreds at least, of more, a week. 
What toothsome food the rascals were, 
And plump !—but that’s nor here nor there. 
While heedless thus we gormandize 
Man stands above with watchful eyes, 
He marks our haunts, he spies our ways, 
Then right across our path he plays 
In placid stream or purling brook 
A live bait tethered to a hook, 
Oh ! ne’er can memory forget 
That piercing pang—I feel it yet-— 
‘When first the barb’s tenacious grip 
Clung to my lacerated lip. 
IT rushed and tugged, and fought in vain, 
‘At each remove I dragged a lengthening chain.’ 
At last, impelled by wild despair, 
With lively bound I leapt in air. 
Flick went my tail, the line gave way, 
Or else I’a not beon here to-day. 
But, oh! my friends,” (he raised his eyes, 
Devoutly turned towards the skies) 
“ Bo warned while yet. ’tis time, and flee 
This fatal vice of gluttony. pe 
Why should we prey on one another ? 
Is not the dace a fish and brother ? 
Believe me, worms and grubs and flies 
Aro most unwholesome luxurios. 
The choicest morsels, rarest treat, 
Aro oftenest barbed with man’s deceit. 
Safe from his wiles in peace I feed 
And mortify the flesh on—weed.” 
He censed, and, with seraphie amile, 
Beamed like a halo’d saint in “ ile.” 
Amazement seized the scaly crew, 
When thus the pike made answer due :— 
“T must confess our friend the trout 
Is somewhat late in finding out 
That virtuo, safety, all we need, 
Lies in a vegetarian creed. 
His arguments had moved me moro 
Had he propounded them before. 
Now that his teeth are gono, his teaching, 
From lack of practice, turns to preaching. 
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Perhaps old blood and feeble bones 

Can live on weed, or snags, or stones | 

A weod, forsooth, when one is ill, 

May serve as a cathartic pill. 

In my case Dr. Carp’s prescription 

Is of a different description. 

He recommends of dace quant ; suff: 

Of gudgeon, minnow, bleak and ruff 

Haustum quotidie eapiendum 

As long as Providence shall send ’em. 

I can’t find anything to shy at 

In such a truly generous diet ; 

Tho new régime I'll gladly follow 

When—I find nothing else to swallow.” 
Approval shone from every face, 

When, Jo! an uninvited dace 

Camo slowly wobbling past the chair. 
“Tnsolent upstart, does he daro 

To interrupt our conference, 

And deem unscathed to get him heneo ?” 

“No,” cried the Trout, “ for once my vow 

Yl break, and teach tho rascal how 

To rue his beggarly intrusion.” 

Tie snapped him up. When, oh ! confusion ! 

Once more ho found his lip impaled. 

Not now his youthful strength prevailed ; 

The friendly piles were far away, 

And death had marked him for his prey. 
‘The pike, amidst the consternation, 
Thus spoko his funeral oration : 

« My friends, our dear departed brother 

Has left this world to try another. 

Whether his fate shall be to fry, 

Or staffed to grace a wall on high, 

These mysteries wo may not pry. 

I fear up there he'll have no need 

To test his theories on weed. 

T always warned him not to fast ; 

1 fear his mind gave way at last. 

Tle mixed, a melancholy fact ’tis, 

A pound of theory to an ounce of practice. 

‘As for us miserable sinners,— 

‘We'd best disperse and got our dinners.” 

—Land and Water. Cr Gir. 
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SAL TREES IN THB GARO HILLS: 


Owe hundred and twelve sil trees in tho Dambu forest, Garo 
Hills, on conversion yielded 1,085 sound logs, from which 148 
broad gauge and 7,190 metre gauge sleepers were sawn. 
_ This gives an average yield of 90 cubic feet per tree of market~ 
able timbor, but the careless sawing, and a too rigid specification 
of good sleepers, caused a large waste. 

Our correspondent states that he has seldom seen a sal tree in 
Dambu exceeding 6 feet without a prominent heart-shako. 


Wa road in the “Cape Mercury” that the Comt De Vasselot, 
Superintendent of Foresis in Cape Colony, is replacing Mr. D. 
Hutchins at King Williams Town, and that the latter officer is to 
be transferred to the Knysna, and wo hope to hear from him re~ 
garding forest matters in this remote region. 


WE regret to state that the Brandis Sylvicultural Prize could not 
bo awarded this yoar, as tho only competing Essay was in the 
form of a report and not a sylvicultural ossay in accordance with 
the rules for the prize. The rtiles are now being revised, and wo 
hope that next year some of tho passed Dehra Diin Students will 
compete. 
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IL—Tue Vautay axp Movyrains ov tHe Czntaan Drviston 
or Manipur. 


Tan view of the valley of Manipur proper as obtained from the 
crest of the Limatol Range, is both beautiful and striking. Look~ 
ing east and stretching north and south from tho visitor's foct, a 
vast plain expands interspersed with rounded hills, sparkling lakes, 
and winding sluggish rivers, while far away to tho oast the pano- 
rama is closed in by rugged blue mountains, (the Hirok Ranges,) 
which, like tho Limatol, oxtend almost in a meridional direction. 
‘At both extromities this fertile plain is hemmed in hy the central 
hillocks, which rise higher and higher until they unite with the 
Limatol and Hirok Ranges—thus presenting the appearance of a 
verdant land-locked basin. The valley is indifferently cultivated ; 
but bright green rico fields set off with clumps of dark-folinged 
trees and feathery bamboos, mark the sites of scattered villages. A 
long straight path is seen to run from a small village and Police- 
station known as Bishonpir at tho foot of the Limatol Range, for 
192 miles N..N.E., to what appears as a densa forest. This ix 
the capital of the State—Imphail. The eye loses the detail of this 
somewhat monotonous expanse as tho road dwindles into 2 more 
gray line which is seen to be carried across the silvery tributary 
streams which descend from the Limatol mountains, Neither 
spires nor chimneys cut the blue sky, nor is smoke observed to 
ascond from the sylvan scene of the capital. Nothing in fact 
bospenks tho busy home of 30,000 to 40,000 people, and yot, 
hidden away among these treos, is the palace of the RAjA, nnd hard 
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by are the houses of his favourites—each family having a large 
enclosure around the homestead. Imphail may thus be deseribed 
as a city of villages or rather suburbon residences around the 
palace. Straight wide roads lined with trees, frequently intersect~ 
ing each othor at right angles, afford the means of communication ; 
but neither shop, artisan, nor wheoled conveyance exists in the 
city, Industry and skill occur only in the distant rural homes. 
The people of the capital are the promoted favourites of the ruler 
who havo had assigned to them plots of ground near the palaco ; 
and, in descending degrees in power of piracy, live upon the per- 
socuted agriculturists of the State. Unique of its kind, the capital 
of Manipur is a Royal residence dedicated to luxury and amuse- 
ment. All aro happy. The streets are crowded with smiling 
healthy faces, in which few bear the lineaments of toil and labour. 
The children scamper after oach other with merry shouts, or be- 
sport themselves in juvenile mimicry of the games and amusements 
of their fathers. There are no schools in the State, and Court 
favour and promotion are secured by success in the manly game 
of polo, or as it is called by the Manipuris—Khanjai. Coinage, 
one might say, is unknown, and tho men are not allowed to trade, 
Imports and exports, excepting in certain articles that yield a 
Royal revenue, are practically prohibited. The women from the 
distant villages repair on certain days to the capital or to other 
recognised centres, Each carries on her head a neatly made 
square baskot, in which has been placed the surplus stock of the 
homestead—the labours of her industrial skill or of her husband's 
agricultural knowledge. On reaching the market-place the con- 
tents of these baskets are exposed and exchanged or bartered, 
whon each returns again to her family carrying off the results of 
her loud and hotly-contested exchange. 

On market days the long straight road from Bishenpir to 
Imphail may be seen crowded by groups of women hurrying to 
and fro, while the morry laugh is made to beguile the otherwise 
dreary march. Hach wears an olegantly striped dross in bright 
colours made of silk or cotton. The stripes run along tho 
length, and the top and bottom aro neatly embroidered. This 
long pieco of cloth is cleverly carried across the breasts and just 
under the arm-pits instead of rouhd the waist, and is firmly tucked 
up, 80 that the top embroidered edge falls forward adding an addi- 
tional fold to the garment, while the bottom edge reaches a little 
below the knees. The legs and arms are left exposed, but fre- 
quently a short green silk sleeveless jacket covors the upper part 
of the body reaching down to the top edge of the nether garment. 
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Along tho stretch of dreary road these women hurry whmolested, 
and from the power given them as the only éraders in the State, 
they by no means seem unhappy. 

The contrast botwoen the Cachar-facing densely wooded ranges 
and the slopes of the Limatol, bordering on tho valley, is indeed 
romarkable. A grassy wall is sen fo rise to a height of from 
5,000 to 6,000 feet, the long gray monotony of which is only occa~ 
sionally broken in the gorges by clumps of trees near the Naga 
villages. Largo herds of cattle and buffaloes may be seen grazing 
on these rich grassy slopes, but the effects of the denuding of forest 
is everywhero secon. The rounded hillocks within the valley rise 
up oxposing their barren red-clay heads, which on closer inspoction 
aro often scen to bear the stumps of old pino trees, ruthlessly hewn 
down for firewood, while no effort was made to replace them. The 
forests of the valley reforred to as scen around tho city are tho 
sacred clumps of trees surrounding the homesteads; for, where 
not cultivated, tho fertile soil of tho valley bears but a malarious 
crop of rampant tigor grass, There are several lakes, but the great 
one to the south and east of Bishenpiir, the Logtak, need alone be 
specially mentionod. The valley of Manipur proper is an irregu- 
lar oval, about 36 miles long and 20 brond, the southern and lowest 
portion being oceupied by a vast expanse of lake and marsh. Near 
the capital the valley reaches its greatest a)tiinde, being there 2,750 
feet ahove the sea, but beyond the Logtak the land again rises with 
only one outlet for the water. Thus then, saucor-like, the valley of 
Manipur is hemmed in on all sides, and bears abundant evidence 
that the Logtag is perhaps but the remains of a Jake or inland sea 
that once covered the whole area, Numerous salt springs cxist, 
from which the Manipuris manufacture all the sali used in tho 
State. The soil of the valley, with a rocent top of humus, is a 
rich deposit of sand and mud. The rocks are all stratified and 
apparently of cretaceous age, Limestone occurs in one or two 
localities, and the streams often carry so much lime that the trees 
growing near their margins have their stems petrified or oncased 
with lime up to the height of the highest flood. very bough, 
twig or loaf that falls into these streams in a like manner becomes 
encased with lime, and so beautiful and delicate nro the potrifica- 
tions, thata leaf may be picked up in which the minutest reticulations 
are worked out in a limy deposit. To the east in the Kassome 
range, beds of carbonaceous shale or coal occur, which is never, 
apparently, used as fuel by the people. Slaty rocks are frequent, 
and quarried into large slabs, which are employed by the people 
to cover the roofs of their houses. On tho Kabo side of Manipur 
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hornblende and ironstone are mot with and also fuller’s earth. In 
some of tho hillocks within the valley, this fuller’s earth is re- 
gularly excavated and sold in the bazars, being eaten by enceinte 
women. The iron ores where met with are regularly worked, 
and the spear-heads and swords used in the State are made of 
Iaboriously collected and carefully worked metal. 

These are the characteristic features of Manipur. Each river 
basin, once or twice during its course, widens into saucer-like val- 
leys formed from silted-up lakes, which may often be seen in the 
process of disappearance. Indeed the Logtak itself is studded with 
immense floating islands of weeds that are gradually subsiding 
under the accumulation of drift soil and decaying vegetable mat- 
ter—agents which seem to have taken a no inconsiderable part 
in the drying up of the Manipur lakes. In many of the valleys, 
moraine-like walls are seen cither running across, or fringing the 
sides. These appear to have been entirely formed by the rivera, 
which in time have cut through their retaining or containing walls, 
and thus left shattered barriers or skirting embankments to mark 
their former levels, Colonel Godwin-Austin explained these walls 
ag duo to ice action, but a recont geological exploror has attributed 
them to water alone. Be that as it may, rich shelving banks and 
flat valleys form a siriking feature of Manipur, and where not 
cultivated, they bear an abundant herbage of tall grass, ferns, and 
herbaceous (often umbelliferous) plants, but are rarely, if ever, 
forest-clad, 

Before proceeding north through a sorios of these Inke-like 
valleys to the higher central division of the State, I must endeav- 
our te convey some idea of the characteristic vegetation of the 
main valléy of Manipur which embosoms the capital, Imphail. 
The: moister portions of this valley may be said to have a closely- 
allied assemblage of plants to those met with on the Central 
Bongal mountains with a tendency, on the exposed red clay hills, 
within the valley, to types of a drier and warmer character, such 
as Eriolena spectabilis, Woodfordia floribunda, Terminalia tomen- 
toa, Zizyphus, Capparis, ko. A walk along any of tho roads that 
penetrate through the assemblago villages which form the capi- 
tal, would result in the discovery of most, if not all, the following 
species, for they are everywhero plentiful :—Glycosmis pentaphylia, 
Vitew Negunda, Cleome viscosa, Ienocarpus ovalifolius, Flacourtia 
Ramontchi, Bryophyllum calycimem, several species of Solanum, 
with, in the ditches and stagnant water, Ottelia alismotdes, Sagit- 
taria, Alisma, Pistia Stratiotes, Lemna, &c. On the damp banks 
Colocasia, Commelyna, Jussieua repens, and suffruticosa, Marsilea 
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quadrifolia, Ipomea aquatica, and other such plants. In the 
hedgerows, and secking tho shade, Rosa involucrata, Cleroden- 
dron (a large double-flowered form), and Buddleia macrostachya 
and paniculata, Iliptage Madablota and acuminata, Buettneria 
pilosa, Odina Wodier, Enythrina stricta—the last two in groat 
abundance, the red flowers of Evythrina being particular favourites 
with the Manipuris—while here and there along the road-sides 
oceur Ficus religiosa (often forming sacred clumps with surround- 
ing mud embankmonts and red painted stones), Ficus hispida, F. 
uniglandulosa, F. obtusifolia, Artocarpus Chaplasha, Bauhinia varie- 
gata, Crateva religiosa, Melia Azadirachta, M, Azedarach, and an 
interesting and rare species, Mf. Toosenda, with Cedrela Toona, 
bamboo, and, on shady banks in grassy siiuutions, Potentilla eupina, 
Fnula Cappa, Polygala leptalea, Osbeckia stellata, along with other 
such sub-tropical herbaceous plants. It is interesting to add that, 
dispersed among these indigenous plants ocenr many of the in- 
vading foreigners that are claiming so much of tropical India, such 
as Argemone mexicana, Bia Orellana, Jatropha glandulifera, Nico- 
tiana Tabacum, &c. In tho lakes also, the American Duck-weed 
(as in Bengal tanks) threatens to exterminate the indigenous 
plants. 1 must not omit to mention another introduced hedgerow 
plant, which perhaps a few years hence, we shall learn has left 
the garden enclosures and advanced into the jungles—Datura sua- 
veolens. This elegant plant, with its pendulous white flowers 6 to 8 
inches long, soems quite acclimatised, and to he much appreciated 
by the people, 

Of cultivated fruit trees the mango, with large stone and inferior 
fruit, occurs occasionally, and along with it Prunua persica (the 
peach, gone wild on the hills near the sites of desorted villages), 
Eleocarpus floribundus, and a plum, which I take to be new to 
science, and which provisionally I name in honour of Manipur-— 
Prunus manipurensis. This has a leaf not unlike that of Rhamnua 
dahuricus, and the fruit, small, shining green, is covered with 
curious tubercles. It is not very luscious, being of a sour-sweet 
flavour, but is much relished on a hot march. This fruit I made 
aoquaintance with in February, on a march from Manipur to the 
north. Some 11 miles from the capital, 2a we wore nearing the 
village of Sengmai, my men ran up the side of a sloping ledge, to 
a small village to purchase fruits and vegetables. I followed and 
found o basket of this fruit exposed for sale. A reward offored for 
a branch of the tree, secured for me some half-an-hour after, a 
bough with the fruits attached. Two months, subsequently, on my 
return to Manipur I made every effort to see the tree, but failed. I 
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presume it is, therefore, not plentiful, and I have not seen the flower 
which doubtless appears in Autumn, The fruit is, however, so 
peculiar, that there can be little doubt but that the isolated State of 
Manipur possosses in this, a peculiar and characteristic phim which 
may have been cultivated there for conturies without, so far as I 
have since been able to discover, having left the State. In this 
connection it is worthy of romark that while working through the 
collections of Prunus in tho Calcutta Botanic Garden’s Herbarium, 
T came across 4 specimen collected by Oldham in Japan (No. 190), 
which seems closely allied to tho Manipur plant, It would not 
indeed be at all surprising wero it proved to he identically the same 
form, since a strong Japanese taint exists in Manipur, such for 
oxample as the appearance in tho forests to the north of a species 
of the Sacred Star Anise tree of Japan. The specimen collected by 
mo has been examined at Kew, and pronounced to be a now species 
of Prunus, so that it seems probable the above name may come to 
be accepted as sufficiently justified. 

Before passing away from the immodiate vicinity of Imphail, I 
may as well say something of its lako vegetation. Selecting the 
Logtak for that purpose, I would only add here that the lakes are 
so much alike, that what I say of one applies practically to all. Tho 
American Duck-weed, along with Salvinia imbricata, Azolla pinnata, 
Seemma and Pistia Stratiotes form so dense a scum that boating is 
often impossible, excepting along the channels kopt clear by the 
fishermen. The graceful leaves of Nelumbium speciosum form dense 
expanses, within which thousands of duck and teal bosport them- 
selves. Tho sacred Lotus is indeed so plentiful as to remove all 
suspicion of its not being indigenous, but strange to say, the blue, 
white, and red, water lilies of the Bengal tanks are remarkably 
scarce, their place being taken by Lhe prickly Ieaved spectos Hu- 
ryale feroe, This affords an edible fruit which is sold on tho road- 
sides of Manipur, the baskets of the curiously dissected sopari-nut 
(Areca Catechu) and the spiny Huryale, recalling the baskets of 
sea hedge-hogs, exposed for sale in Mediterranean coast towns, 
Trapa natans takes the place of the ordinary singara nuts of Ben- 
gal (T. bispinosa) ; and great boat loads of this nut may be seen 
punted up the rivers from the Logtak lake to the town. A large 
yellow-flowered Zimnanthemum disputes possession with the white- 
flowered species—L. indicum, and L, eristatum, This is partiou- 
larly abundant in the moat around tho Raja’s palaco, and seems to 
me to be quite distinct from the two Bengal specios mentioned 
above. I identified it as L. Kleinianum, Grisob, a form which 
appears from the Flora of British India to be referred to indicum. 
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Tf this be so, then surely there is but ono species of Limnanthe- 
mum in all India, for it would be difficult to point out two plants 
more unlike than the ordinary small white-flowered L. indioum, 
and this large elegant plant, which at a distance recalls the yellow 
water-lily of Rurope—Nuphar lutea. Floating or submerged in 
the Logtak Juke, or growing on its subsiding islands, were gathered 
Valisnaria spiralia, Potomogeton orispus, P. oblongue, Scirpus lacus- 
tris, Juncus Leschenaultii, Fimbrisiylis rigidula, Myodendron ignium, 
Utricularia fleauosa, Lycopodium squarosum, Carex nitella, Colacasia, 
Alisma, Sagittaria, &c. From the shallow margins were procured 
various species of coral-like Chara and Nitella scom glistening in 
fairy banks, through which brilliantly coloured small fish darted in 
sportive chase, or flashed from clump to clamp on being disturbed 
by tho splash of tho oar. Droamily the large cray-fish were seen 
crawling along, while over the mirror-like surface myriads of aqua~ 
tic birds disported themselves, their gay plumngo reflected in the 
diamond drops of water glistening over the leaves of tho wator- 
lilies. On the mountain-islands Callicarpa, oak, Cycas, Phenia, 
and pine, form a rich arborescent and brushwood contrast, which 
greatly onlivens this tropical lako sconery, while affording a curious 
but charming confusion to its floral characteristi¢s.. The Cycas 
oceurs (as far 13 my experience of Manipur goos) only on theso 
humid island-peaks, while the alpine date-palm re-appears on the 
mountain ranges to the east. It may be hore mentioned in pass- 
ing that in many of tho Reports on Manipur isened by the Political 
Rosidenta, it is statod that palms do not occur in tho State. _ This 
is quitoa mistake: the alpine date-palm is common, the sago-palm 
by no means rare, and the bridges over the rivers are invariably 
constructed from the climbing palms or rattan eanes which occur 
in profusion both in the eastern and western forests. 

Space cannot be afforded to deal in detail with the cultivated plants 
found in the valley, Rie is the staple crop, and there are some 20 
to 30 recognizable forms grouped in two sections—early and late. 
The early ripens in three months, and is harvested in September. 
Of this class thers are four kinds. The late rices take aix months to 
reach maturity, but the majority of the best rices belong to this 
class, and they aro reaped in November. Wheat to a small extent 
js sown in Autumn and reaped in Spring. Cotton is rarely grown 
in the valley of Manipur, but is Jargoly raised by the hill tribes on 
the adjacent mountains, and is sold in Manipur, where it is spunand 
woven. On the hills, as an escape from deserted cultivation, eomi- 
wild cotton of a very inferior quality is commonly met with. Many 
forms of pulses and lentils are grown, including dal, kesari, ming 
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end soya. There is a form of Lathyrus cultivated, which I take to 


be a perfectly distinct species, and which I have named ZL, imphai-" 


lensis, English vegetables, peas, beans, &e., are grown throughout 
the year, and potatoes of an inferior quality have become a regular 
article of diet with the Manipuris. The sopari-nut has to be im- 
ported from Cachar, but the betel leaf is largely grown locally, as 
all tho Manipuris have become invetorate chewars of pan since they 
became Hindus. The plantain is seen in most gardens, and the 
pine-apple succeeds admirably, Silk-worms are reared by about 
800 families of a low caste, and the mulberry tree on which the 
worms feed is allowed to grow wild in certain valloys. No caro is 


bestowed on the solection of oithor plant or silk-worm stock ; the: 


process of reeling is primitive in tho extreme, and yet excellent 
silk garments are sold in curious triangularly folded pieces. 

Perhaps the most striking agriculiural product in Manipur is a 
Primulaceous plant, regularly cultivated as a green vegetable to be 
eaten along with fish. This is a species of Lysimachia, known to 
the Manipuris as Kengoi, and is probably Z. obovata, Wall. It is 
closely allied to I, caudata of China, if the two should not be 
viowed as the same. This is perhaps also Hanco’s ZL. Samolina, 
But the fet thut a Lysimachia is actually eaten as a pot-horb muat 
be regarded as oxtremoly interesting, for hitherto almost no primu- 
laceous plant has been recorded as used for any economic purpose. 
One or two Lysimachias are stated to have doubtful medicinal 
properties. ZL. famum-gracum, Hanco, the author states is used 
for perfuming hair oil in China, but he adds that he thinks “it 
might be profitably employed in the compounding of cattle food.” 
It seems probable that all the translucent gland-dotted Lysimachias 
may bo found, as in present instance, to be wholesome if not suffi- 
ciently distinct in othor respects to justify their separations asa 
aub-genus. They all recall the genus Afwea, and may thus be viow- 
ed a3 affording an additional link of connection between Primu- 
lacew and Myrsinew, 

Of dye stuffs may be mentioned Carthamus tinctorius—safllower, 
Strobilanthes flaceidifolius—rim, kxim, or indiga~and maddor, but 
strangely enough the madder of Manipur is Rubia sikkimensis 
not R. cordifolia, Of Gbres, cotton and silk are all that the State 
produces, and of resins tho kind of Japan varnish met with also 
in Burma, namely Mélanorrhea usitatissima, Tobacco is largely 
grown, but in the valley Nicotiana rustica is the form chiefly met 
with, while on the hills VW. Tebacum takes its place. 

{To be continued). 
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DR. CLEGHORN’S SERVICHS TO INDIAN FORESTRY.* 


Srxce Forestry is now recognised as an important business in 
India; since it has become possible, by moans of protection, and 
chiefly by means of protection against the annual ravages of fire, to 
convert the poor jungles of olden days into dense, well-stocked, and 
productive forests, which yield a large and steadily increasing 
revenue,—and mainly since exporience has shown that Forest Con- 
servancy, instead of doing harm to the people of India, promotes 
their well-being, and is a blessing to them and their country,—the 
question has, naturally, often been asked and disenssed, in which 
part of the British Indian Empire was Forest Conservancy first 
started ? 

In the beginning of the contury the Government of Bombay 
estublished a timber agency on the western coast of the peninsula, 
in order to secure a permanent supply of teak timber for the 
Government dockyards at Bombay. In 1847, Dr. Gibson was ap- 
pointed Conservator of Forests in Bombay, and ever since that 
time attempts have boon made, with more or less success, not only 
to work the Government forests of that Presidency, but also to 
secure their maintenance, to protect and to improve them. 

Soon afier Tenasserim had become British territory in 1826, re- 
peated, but at that time mostly ineffectual attempts were made to 
effect the protection of the teak forests in that province, 

In the Presidency of Madras, Mr, Conolly, the Collector of Mala- 
bar, commenced (1843) planting teak on a largo scale at Nilam- 
bur, and this was the beginning of those famous plantations, which 
have since been steadily extended by the Madras Forest Depart- 
ment, and which are now reported to cover 3,500 acres. 

The object of the present paper is not to decide tho question, 
whether Madras or Bombay may claim the honour of having first 
started Forest Conservancy in India, but to set forth the share 
which Dr. Cleghorn has had in this business ; and henee it will be 
necessary to review somewhat more fully what was done in this re- 
spect in the Madras Presidency, where Dr. Cleghorn commenced 
his labours, 

In May 1847, Captain Frodorick Conyers Cotton (now Major- 
General and Companion of the Star of India) reported to the Gov- 
ernment of Madras on the teak in the Anamalai hills, and asked 
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2 
for the services of an officer to explore the forests. The sanction 
of the Government of India having been obtained to this proposal, 
Lieutenant James Michael (now Major-General and Companion of 
the Star of India) was appointed in June 1848, In August 1849, 
the Court of Directors called for reports on the results of Lieuten~ 
ant Michnel’s work. Tho terms of the despatch are well worth 
recording, as evidence of the just views entertained at that time by 
the Court of Directors, They wrote: “Wo trust that effectual 
measures will be taken for its conservation (of the Anamalai 
forest), so as te protect it from the serious injury which other 
forests have sustainod.” 

Captain Cotton then submitted a report on the operations of fel- 
ling and converting teak, the making of a road across the hills, 
and the settlement of the Colengode and Cochin boundaries. Ho 
also reported the number of good teak trees standing — . 

In the Cochin disputed territory, «+» 207,000 trees. 
Tn the Colengode ve ae 28,000, 
In the Government territory, -.- ow. 61,700 ,, 


Total, w.-196,700 ,, 
Minutes were written on the subject by Mr. D. Hllict, Member of 
Council, and by the Governor, Sir H. Pottinger, and in February 
1850 the Government sanctioned Lieutenant Michacl’s services 
being retained. In February 1851 ho was sent to Moulmein to 
learn the methods of dealing with heavy timber, in December 1853 
to the Kanara forests, and in 1854 he was formally appointed 
Superintendent of the Anamalai forests. The published reports 
(selections from Madras Records, No. V. of 1855) deal only with 
timber and roads, and thore is no reference to conservancy. Lieu- 
tenant Michael, however, did more than this—he brought about 
the lease of valuable teak forests from the Nambadi of Colengodo, 
and he started a systom of clearing teak seedlings, and young 
teak trees, of dry leaves and other inflammable mattor in the for- 
-ests, so as to protect them against injury by the annual fires of 
the dry season. 
in 1856, Lieutenant Michael went on Icave, and Captain (now 
General) Douglas Hamilton was appointed in his place. Fo was 
in charge of the Anamalai forests for several years, and at 2 later 
dato—after a regular Forest Department for the whole Presidency 
had been organised—Captain Hamilton was succeeded by Lieu~ 
tenant (now Colonel) Beddome. 
Ahout the time that Captain Cotton first drew attention to the 
Anamalai forests, Dr, Cleghorn was stationed as an Assistant 
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Surgeon at Shimoga, in the Nuggur Division of Mysore. Being 
interested in botany and a keen observer, he remarked the 
wholesale destruction of forests in that district, chiefly through 
“kumri™ culiivation. Lt was mainly through his representations 
that the attention of Sir Mark Cnbbon, then Commissioner of 
Mysore, and of Colonel Onslow, the Superintendent of the Nugenr 
Division of that State, was drawn to the necessity of Forest 
conservaney. Dr. Cleghorn’s name is mentioned in a Report on 
the Conservation of Forests, which the last-named officer sub- 
mitted to the Commissioner in May 1847.* In consequence of 
this report and of Dr. Cleghorn’s representations, kumri cultiva- 
tion was stopped in the greater part of Mysore and Coorg ; and 
in 1868, while on a tour of inspection throngh these districts, 
the writer of this paper had the satisfaction of seeing large tracts 
of” country clothed with well-stocked young forests, which had_ 
grown up on the old kumri clearings. 

In 1850, the British Association for the Advancement of Science, 
at their Edinburgh meeting, appointed a Committee to consider 
the probable effects, in an economical and physical point of view, 
of the destruction of tropical forests, The report was drawn up 
by Dr. Cleghorn, and was submitted to the Association, which 
assembled at Ipswich in 1851. The other members-of the Com= 
mittee were: Professor Forbes Royle, Captain R. Baird Smith, 
and Captain (now Lieutenant-General) R. Strachey. This report 
gave an exhaustive review of tho question as it then stood, and 
as far as it rolated to India, and it contributed much to induce 
influential members of Government in India and at home, seriously 
to consider the necessity of organising systematic moasures of 
Forest Conservancy in India. 

In the Bengal Presidency it was Lord Dalhousie himself who, 
as Govornor-General of India, carried through effective measures 
for the conservation of forests, chiefly in the newly-acquired pro- 
vince of Pegn; while in Madras Lord Harris took steps in the 
same direction. In August 1856, Dr. Cleghorn submitted a 
report to the Government of Madras, containing proposals for 
establishing Forost Conservancy. These"proposals wore sont up to 
the Government of India for sanction, which was accorded in 
November; and on the 19th December, 1856, Dr. Cleghorn was 
appointed Conservator of Forests in the Presidency of Madras. 
An account of the work accomplished during the first five years 


* Report of the Twenty-First Meeting of the British Association hold at 
Ipswich in July, 1851, p. 83. 
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“of his tenure of this appointment is contained in three general 
reports and other official documents, which, with other important 
unofficial papers, will be found in a little book, entitled, “ Forests 
and Gardens of South India,” published by Dr. Cleghorn in 1861, 
when compelled to come home on sick leave. This book has done 
much to promote Forest Conservancy in India. The reader must 
not expect to find in it the record of a completo and scientifia 
system of forest administration, the introduction of which, under 
the cireumstances, at that time would not have been feasible. But 
the record of the work accomplished by Dr. Cloghorn during this 
period shows that he directed his attention to such matters as 
called for immediate action, and that his recommendations in 
regard thereto were in tho right direction. THe justly laid great 
stress upon the necossity of acquiring a good knowledge of the 
principal trees and shrubs, as well as of tho climate, eoil, and 
forost growth in tho different forest tracts ; he arranged for the 
supply of timber, charcoal, and firewood ; and in regard to the 
protection of the forests, he studied the chief sonrees of injury, 
indiscriminate cutting, fires, and kumri cultivation, The result 
of his persistent representations was, that by an order of May 1860, 
the Government of Madras prohibited kumri cultivation in Goy- 
ernment forests without previous permission, and directed that 
this permission should be given sparingly, and never for spots in 
the timber forests, Dy. Cleghorn had thus accomplished for the 
Madras Presidency the same result which, thirteen years pre- 
viously, he had helped to bring about in Mysore, and in both cases 
the resuli accomplished Unrough his persistent representations has 
eon most benoficial for the country and its inhabitants. Dr. 
Cleghorn was able to carry hia point in this matter, because he 
was known to he a trne friend of the natives ; he entertained feel- 
ings of warm sympathy towards them, and had made himself 
familiar with their mode of life and system of husbandry, Asa 
medical man his name was widely known, and he had acquired 
much influence among the native population. When urging the 
discontinuance of kumri cultivation in Madras, as he had pre- 
viously urged in Mysore, he know that he was proposing measures 
which in the end would be highly beneficial for the people them- 
selves. Dr. Cleghorn’s single-minded dosire to promote the welfare 
of the peoplo was known to those who at that timo were in influen~ 
tial positions in Madras, and the confidence which they placed in 
him was the seeret of his suecess in this important matter. 

‘Ata later period kumri was unfortunately again permitted in 
Mysore, and in Madras tho beneficial effect of the order of 1860 
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has subsequently to a great extent been rendered nugatory by the 
tendency, which for some timo prevailed in that Presidency, to 
yogard as private property a large portion of the forest lands, 
particularly in Sonth Kanara, that had formerly been considered 
to be tho property of Government. These subsequent mistakes, 
though they have done great injury to the eountry and its in- 
habitants, do not in any way diminish Dr. Cleghorn’s paramount 
merit in this matter, He paid great attention to a proper arrange- 
ment of cuttings, so as to secure the maintenance and promote the 
natural reproduction of tho forests. Under his direction numerous 
new plantations were established, while existing plantations wero 
maintained and extended. Establishments for the protection and 
proper management of the forests wore organised in all districts. 
The time had not yet come for comprehensive forest legislation, 
put local rules wero issued by Government on his recommendation, 
which for tho time boing were sufficient. 

On Dr. Cleghorn’s return to India in November 1861, ho was 
divected by tho Governor-General in Council to proceed from 
Madras to the Punjub, in order to examine the forests in tho 
Western Himalaya, with a view to obtain reliable information re- 
garding the timber resources of that province, and to institute a 
systematic plan of conservancy and management. The exploration 
of ihe forests in the hille oceupied the summer months of 1862 
and 1863, while the winter months were devoted to the inspection 
of timber depSts, brushwood tracts of the plains, and the pre- 
liminary arrangements necessary for the formation of the Depart- 
ment. His report on the forests of the Punjab and tho Western 
Himalaya, which was published in 1864, scts forth the results of his 
work, and hus been of great value in facilitating tho organisation 
of forest administration in that province and in those Native States 
of the Western Himalaya where it was possible, by means of 
leases, to obtain the control of the forests. His work received 
from the Lieutenant-Governor of the Punjab great praise, and the 
Governor-General in Council expressed his concurrence in the high 
estimation entertained by the Punjab Government of his services, 

Meanwhile (in October 1862) the writer of the present paper 
had been summoned from Burma, where he had been in charge 
of the forests since Jannary 1856, to advise the Government of 
India in the general organisation of forest business, On his re- 
commendation, Dr. Cleghorn was astociated with him on the 1st 
Tannary, 1864, and remained im that capacity attached to the 
Government of India until Ist March, 1863. Previously, in 
August 1863, these two oflicers had drawn up a joint memorandum, 
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which was sent to the Government of Madras, and which urged 
tha necessity of early demarcation of the Government and village 
forests in the Madras Presideney. These proposals were not, how- 
ever, at that time approved by the Madras Government, and it 
may here be added that, in spite of the persistent representations 
subsequently mado on the same subject by the Government of 
India, no adequate action was taken in Madrns towards effecting 
a separation of the various rights and interests in the public forests 
and waste lands until the Madras Forest Act was passed in 1882. 

In April 1866, while the writer of the present paper was on 
leave in Europe, Dr. Cleghorn was appointed to officiate as Inspector 
General of Forests until April 1867, when the thanks of the 
Govornment of India were conveyed to Dr. Cleghorn for his long 
and successful labours in the cause of Forest Conservancy in India, 
On his return to Madras, he resumed his work in that Presidency 
with his former zeal and industry. That, nevertheloss, during 
that period much less progress was made in the forests of Madras 
than in those of other provinces of the Empire, was due to the 
views of the Government of Madras, which at that time began to 
manifest themselves. Dr. Cleghorn retired from the service in 
1870, but has since keen employed every year at the India Office 
as a confidential adviser to assist Hor Majesty’s Socretury of State 
in the selection of Candidates for the Indian Forest Service. 

When Dr, Cleghorn Iaid the foundation of an effective system 
of Forest Conservancy in Mysore and Madras, Forestry was very 
little known in India. A commencement had been made in several 
places, but Dr. Cleghorn was the first to carry out conservancy 
meastires on an extensive scale. His aims were large and com- 
prehensive, but the single-minded devotion to the task which he 
had set himself gained the confidence of many whe might other- 
wise have been hostile to the new measures advocated by him. 
A public resolution by the Government of India, of 10th January, 
1865," justly designated him as the founder of Forest Conservancy 
in India, and added—* His long services from the first organisa- 
tion of forest management in Madras have without question greatly 
conduced to the public good in this branch of the administration ; 
and in tho Panjab also Dr. Cleghorn’s labours have prepared the 
way for the establishment of an efliciont system of conservancy 
and working the forests of that province.” 

Since Dr, Cloghorn’s retirement from tho Indian Service, he 
has done much for the promotion of Forestry in Great Britain, 


* Parliamentary Return on Porest Conservancy, Patt I., India, 1871, p. 95. 
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particularly through the Royal Scottish Arboricultural Society, of 
which he became a Member in 1865, and of which he has been 
President on two occasions—from 1872 to 1874, and from 1883 
to 1886. It was in a great moasure due to his exertions that the 
International Forestry Exhibition of 1884 was held with such 
marked success at Edinburgh. 


HOW TO BAFFLE MOSQUITOS. 


In the North-Western Provinces mosquito curtains are soldom 
used, and it may be that the annoyance from mosquitos is less 
here than it is in Bengal, where tho use of such curtains is perhaps 
universal amongst the European population, 

Some time ago a writer in the “Pioneer” stated, that it was 
now generally agreed on, that all lotions thot had beon tried to 
provent mosquitos biting you wore uscless, and the most of them 
almost as unpleasant as the insects themselves ; but that in time the 
system gots inured to their bites, and they were hardly felt, No 
donbt some change does take place, which prevents the swelling 
up that so often disfigures new comers to India, but still, however 
Jong one romains in India, tho bites or punctures they make cause 
great irritation. 

Ten years ago I placed a water tank on the top of my house, to 
work a small fountain in an aviary, after this, mosquitos swarmed 
in every room, the punkah did not keep them off altogether, and 
when it stoppod they just devoured one ; the irritation in the fect 
and ankles especially was so great, that I often got up and put 
them in water to try and allay it. 

T used to read for an hour or so aftor going to bed, and whon I 
got tired, I put the flame of the lamp down low, and went to sleep ; 
one night just when I was commencing to read, the punkah was 
extra vigorously pulled, and tho lamp was blown ont ; now thought 
I, it will be long before I will be able to go to sleep, and the mos- 
quitos will annoy me greatly, but to my surprise, they did not do 
so; once or twice I did hear the sharp sing of ono flying over me, 
in a kind of aimless way, but thottgh I lay awake for over an hour 
I was not troubled. . 


THE BRANDIS PRIZB. aT 


Tho next night the lamp was not blown out, and when T reduced 
tho light, and put it to one side, I was at ones troubled with the 
mosquitos ; this mado me consider why I was not troubled the 
night bofore, and it struck mo that perhaps it was owing to the 
light being out. I at once roso and removed the light into another 
room, so that the room I was in was dark, the mosquitos subsided 
at once. I then brought the light in again and the annoyance be- 
gan,’ Ithen said to myself I have made a discovery, instead of 
rubbing your skin with lotions or covering yourself in mosquito 
curtain, all you have to do is to surround yourself with darkness 
and you are safe. I at once commenced to tell my friends of my 
discovery, but they all laughed at mo, no one would believe it 
possible, that such a simple remedy could protect one, and nu ono 
would even try it; so I gave up trying to bencfit others, and 
looked after myself; since then I have tested the thing over and 
over again, and always with satisfactory results, 

Dr. Bonavia holds tho opinion, that if the doors and windows 
are left open, tho mosquitos will go out of the house at twilight, 
and return after they have fed and quietly rest, till the glimmer of 
light come in again in tho morning, whon they will go out and 
come in as before. I think there is no doubt but what some will 
do this, but some will remain and indulgo in richer fluids than 
the sap of plants affords. 

It is a well known doyico in fattening quails, to keep them in 
the dark, and several times during the day, to let in a little light, 
when the birds belicving it to be their usual feeding time, eat 
away ; the dim light in the room acts in the same way on the 
mosquitos, only they are in a continued twilight, and they re- 
main active till they are gorged with blood ; moonlight and tho 
morning light getting into a room, sets the mosquitos going, keep 
all light out and they aro quiescent. 


Aneus CAMPBELL, 


THE BRANDIS PRIZE. 


‘Wrrn reference to your note at the end of last month’s “ Forester” 
about the Brandis Prize, I would like to point out that we (students 
of 1886-87) wero distinctly told by the Director and Doputy 
Director of the School to write about something we had seen, or 
on some work on which we had been engaged; hence the fact 
that “the only competing essay was in the form of a report,” and 
yot for this very reason you say the prize was not awarded, At 
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the same time the essay was never judged, but was withdrawn, 
after having been pigeon-holed, for no less than seven months, in 
the Director’s office. 

The Brandis prize has now been offored for four years, has only 
once been competed for, and never won, and may I think very 
reasonably be termed a failure. Any strictly sylvicultural essay 
would be probably more or less plagiarised from Mr. Fernandez’s 
Forestry. 

Would it not be better under the circumstances to devote the 
money to increasing the amount of the miserably inadequate prizes 
now given at the Forest School, Dehra, and to prevent tho un- 
pleasantness of being obliged to reduce prizes by half at the very 
moment almost of presentation ? 


J. @. F. M. 
Note.—Our correspondent refers to an Essay sent in for the prize in 1887, not 


to the only one sent in 1888, which was not written by a Student of the Dehra 


Din Forest School of 1886-87. 

Onr correspondent also omits to mention that the Basay sent up in March 
1887, was then withdrawn from competition, at the writer's own request, aud 
when subsequently after seven months he asked for the Essay to be sent up, it 
was duly sent up to the Inspector General of Forests, but again withdrawn from 
competition, at his own request in writing, 

‘We believe that thero are two chief reacons why suitable Essays have not hith- 
exto been sent in for the Brandis Prize, the first being due to tho fact thnt 
Students of the Indian Forest Schools at Dehra Diin and Poona have not been 
long cnough engaged in practical forest work subsequontly to their having left 
School, and the aecond, to want of anficiont notice boing given early in the your 
that compoting Eesays should be sent in in March. 

‘The latter dificulty will be avoided in future, by circulation of the rulos in 
Tonuary every year to all Executive Forest officers in India, and as our Indian 
trained students gain practical experience in their own forests, they will have 
more confidence in their ability to write suitable Essays, 

The aniount of the prizes at the Dehra Diin Forest School is beside the quoy- 
tion; the amount annually offered by Government being always Rs. 200, which 
haa been supplemented by voluntary gifts by Forost officors, The latter natur- 
ally vary, having been, exclusive of prizes offered for athletics, Rs, 200 in 1887, 
and Rs, 80 in 1848, 

‘Phe Direction of the School is clearly not responsible for this, and tho advis- 
ability of prizes being given at all is open to quostion, as the high standard re~ 
quired for an honour’s certificate at the Forest, School is sufficient inducement 
for the best students to do their utmost to earn it—[Ep,] 


BAMBOOS FOR FISHING RODS. 


Havine boen requested by the Under Secretary to the Govern- 
ment of India to assist in the matter of obtaining a supply of 
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bamboos for fishing rods for the English market, I entered into 
correspondence with the Conservators of several provinces, with 
a view to getting samples of various kinds of bamboos sent to 
London for inspection and trial. 

Specimens of Dendroealamus strictus and Bambusa Tulda wore 
deepatched from Burma in March last, and the reports on them 
have just reached me, The friend to whom they were addressed 
said he thought Dendrocalamus strictus not well suited for making 
split-cane rods, as though it had considerable substance, it was not 
straight, and had rather prominent joints, The two specimens of 
Bambusa Tulda appeared to be far better, being nearly straight, 
having very small knots, and being of fair substance ; but unfor- 
tunately, in spite of the precautions that had been taken by Capt. 
Bingham to preserve them, both were worm enten. 

Messrs, F-rlow reported both kinds as uscless for rod making, 
Messrs, Hardy say— the canes are quite valueless for fishing rod 
making. Compared with the mottled bamboos which are shipped 
to us from Calcutta, they are much less fibrous, and quite dead in 
their spring. The mottled bamboo, of which we will send you a 
specimen if desired, is we beliove the best for our purpose, and wo 
should be glad to make an arrangement for o more regular supply 
of a light quality.” Iam endcavouring to ascertain the species of 
the mottled Calcutta cane. I believe the mottling is due morcly 
to the firing the cancs are subjectod to during the process of 
straightening, 

Some Himalayan ringdls sont to London for ino through the 
kindness of Mr, Bagshawo, have beon suczessfully made up into 
Jointed rods ; a rod 16 feet 2 inches long is said to cast 28 yards of 
line. A doubt is, however, expressed as to whether they will stand 
hard use. A furthor report on the subject has been promised. 

Kou, F. B. 
24th July, 1888. } 


FRUIT IN THE DEHRA DUN, 


Ix Williams’ “Memoir of Dehra Dun” it is thus stated—“Of 
fruits, the pear, the fig, the blackberry, the lemon, and strawberry 
all grow wild. When cultivated, those of almost every description, 
whether European or not, flourich ; except the peach, grape, straw- 
berry, and mango. Tho humidity injures the threo first, and the 
heat js hardly great enough for the fourth.” This year I have’for 
the first time eaten mangos grown in Dehra, and to me both the 
Bombay and country kinds seom every bit as good as those grown 
3u 


~ 
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in Saharanpur, The rains wore late in coming on this season, ard 
perhaps it is owing to this that the men are so good, but are 
thoy better than usual ? 

Fourteen yoars ago I got some peaches grown on the Markham 
Grant, Eastern Dun, that were equal to any I have got from 
Sahfranpar ; and every year great quantities of strawberries are. 
sold in Mussoorie that are said to come from Dehra. I saw some 
grapes last month in tho Forest School garden, but they were not 
much to look at or taste. 

Will some of your readers let us know if Mr. Williams’ state- 
mont regarding the peaches, grapes, strawberries, and mangos be 
correct or not ; or if the want of success—if want thero bo—may 
not be due to bad gardening, and injudicious selection of sorts. 
By tho pear that grows wild in the Din does Mr. Williams’ mean 
the Pyrus communis? 

ALG. 


Note—Our oxporionce after seven yoars in Dehra is that strawberries aro the 
moat roliable fruit to grow in the Diin, and succeed every year on well manured 
and irrigated land. 

Ponchos aro moderately good in Dehra, but in Chakriita, at 6,500 feet, may bo 
produced equal to the best European Kinds, 

Grapes aro prodacod in Dehra in hoavy bunches, but nover ripen thoronghly, 
owing to the advent of the monsogn, and consequent increase of humidity and 
fall of tomporature by ten to fifteen degrees before thoy have time to ripen. 

Apricots bloisom, but never form fruit in Debra at 2,000 foct abovo rea lovel, 
bnt produce prolifically on the hills above 5,000 feet, and fine European kinds 
thrivo at Chalrita. 

The cultivated pears of Dehra from Pyrus communis, avo only fit for cooking, 
and apples are only known to ripen abovo 8,000 feet. ‘Uhe wild pear ia Pyrus 


Pashia, 
Mangos, Vichis, ornnges and loquats are produced in abundance and of fair 
quality in Dehra, ulmost every year.—[¥p.] 


* WOOD USED FOR TEA BOXES IN CALCUTTA. 


A dispute between cortain Shipping Agents and Merchants in 
Calcutta regarding the quality of certain wood used for tea boxes 
was lately referred to the Director, Forest School, for decision as 
to the spocies of the wood, by Mr, Blechynden, the Secretary to 
the Agri-Horticultural Society of India. 

The wood, which is locally called kaura, and comes from Moul- 
mein, or ‘Assam, resembles that of semal (Bombar malabarioum), 
but‘has.a dark-brown but soft heartwood, which is said in Gamble’s 
Indian Timbers not to exist in semal wood, and all the specimens 
in the Forest School Museum are free from such heartwood, The 


COPPICR sHOOYS OY DALDBIGIA raNicULATA. 421 


wood may bo that of B, pertandra, or some other malvaceous 
species. 

Mr. Blechynden states that the wood, especially the darker por- 
tion of it, has a decidedly unpleasant odour. It is improbable 
however, that if properly dried, any Indian wood would corrode 
tho load coating of tea boxes, such corrosion being generally due 
to the use of green wood still containing sap. 

Almost any wood of moderate specific gravity will do for tea 
boxes, provided it is hard and the grain twisted enough to hold 
nails, and the common mango furnishes one of the best woods for 
the purpose. 

The School Museum does nat contain all Tndian woods, but 
chiefly those given in the numbered catalogue of Indian woods 
at the end of Gamble’s Indian Timbers. 

U Foresters all over India would kindly from time to timo send 
to the Forest School well authenticated specimens of other woods 
not given in that catalogue, the collections there would be far mara 
wsefal than at present, as the Schoal Museum is apparently the 
only place in India where woods can he readily identified, and de~ 
mands for such identification hive recently arisen several times. 

We may note that Gamble’s book states that semal wood has no 
annual rings, this is not always the case howover, and Mr. Angus 
Campboll, formerly of the Roorkee Workshops, states that somal 
when old has a very dark, almost black, heartwood, and that most 
of the semal troes from the Chandi forest, foiled for well-curbs for 
the dam across the Ganges at Narora, had dark heartwood, which 
appeared strong and was hard, and used to puzzle people when 
planed and polished, and they wore told it was the despised semal, 


COPPICE SHOOTS OF DALBERGIA PANICULATA. 
Tre Dalbergia paniculata, a moderate sized treo attaining a girth 
af 5 to 6 foet and height of 60 to 80 feet, is widely distributed 
throughout Southern and Central India, and is also found in the 
Sub-Himalayan tracts to tho cast of the Sirda river. Cnlike its 
alkes D. sissu and D, latifolia, which form dense highly coloured 
eetal heartwoods, tho whole wood is whitish-grey and soft, and 
abnormal in possessing narrow soft layers of parenchyma altor~ 
nating with broad concentric massca of wood, go that planks ent 
unt of old troes often full to pieces. 

Spocimens of this wood bave jnst beon reccived at the Forest 
School from Mr. 8. G. Moss, Sub-Assistant Conservator of Forests, 
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Tinnovelly, Madras, which show coppice shoots springing from the 
zones of soft tissue between two of the concentric layers of the 
wood ; in one specimen the shoots are from close to the centre of 
the stem, 

Tho stumps were 12 inches in radius, and the concentric rings 
vary from half an inch to a whole inch in thickness. 

In tho case of the shoots springing from near the centre of the 
stom, the latter appears to have been decomposed at the centre, 
and the shoot, which may have originated in a layer of soft tissue, 
has passed radially across three zones of harder and two of softer 
tissue. . 

‘This discovery of Mr. Moss’ appears to be a new one in vege- 
table physiology, as advontitious shoots gonerally spring from the 
cambium zonp, or directly between the wood and the bark. 


BEDDOME’S FLORA SYLVATICA. 


Caw you or any of your readers tell me where I can get a copy 
of Beddome’s “Flora Sylvatica of Madras?” I havo written to 
all the best publishers in India, with the invariable reply that the 
work is out of print, and “ there is no chance of a second edition 
being brought out.” 

As this book is the only work on our Madras Flora, it surely 
would be worth whilo bringing out another edition, though perhaps 
a choapor ono, as the Inst cost nearly Rs. 60 for the whole work, 
considerably beyond the moans of most Forest; Subordinates. Dr. 
Brandis’ Forest Flora is almost useless in Madras, and Mr. Gamble’s 
Manual of Timbers is simply what it professes to be, and conse~ 
quently gives little or no description of trees, and of course none 
of shrubs, climbers or herbs. 

OLD FincHLEraN. 


Note.—Snrely Colonel Reddéme's valuable book is in some of the Forest Divi- 
sional Libraries in Madras, and thus available for Madras Forest officors.-[Eo.] 


( })): Notes, QueRIES AND Pxtracts. 


Tue Timemr Acts (IRELAND) AMENDMENT Bint.—In tho House 
* of Lords on Monday last the Earl Cadogan moved the second 
reading of the Timber Acts (Ireland) Amendment Bill, and snid 
that its object was to embody all tho Acts passed since 1783 for the 
encouragement of the planting of trees in Ireland in one Act, and 
to extend the benefits of those Acts to statutory tenants in that 
country, By the Act of 1783 it was enacted that porsons hold- 
ing leases for lives renewable for ever should have a right to all 
trees planted by them, and subsequent Acts on the same subject 
had extended the right to tenants holding for lesser terms. It 
‘was now proposed to extend the benefits of those Acts to statutory 
tenants in Ireland and to those holding under leases of not less 
than 81 years. A memorandum of the Bill had been circulated 
stating its objects and its effoct, [He begged to move the second 
reading of the Bill. 

The Marquis of Waterford was afraid that the memorandum of 
the Bill which had beon circulated was not quite accurate. Ha 
thought that it was most undesirablé to embody in such a measure 
as this a number of Acts of Parliament which had been passed in 
the last century, tho effect of which it would puzzle evon a lawyer 
to ascertain. It might some day be discovered that some of those 
Acts contained germs of a very formidable character, He sug- 
gested that instead of those Acts being embodied in the present 
measure the Bill should only embady in it the Act of 1783, (Hear, 
hear.) 

Lord Inchiquin did not think that there was much harm in the 
Bill, and certainly, if the memorandum were accurate, there could 
not be much objection to it. Ho suggested that all the former 
Acts dealing with the subject should be repealed, and a simple 
measure introduced for the purpose of carrying out the objects 
now sought to be attained. He thought that the hest course to 
adopt would be for the noble lord to consent to recast his Bill. 

Lord Fitzgerald agreed that it was wholly unnecessary to incor- 
porate all the different Acts on the subject in this Bill, which 
would motely lead to confusion. In consideration of the difficulty 
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4 
of the points raised, he had intended to suggest that the Commities 
gtage of the monsure should be postponed until after Whitsuntide. 
If this Bill passed, the rights given should be surrounded with suf- 
ficient safeguards. He could not, however, avoid expressing the 
opinion that legislation of this kind always terminated in paring off 
some right of the landlords, s 
The Marquis of Salisbury said that the noblo and learned lord y 
had oxpressod such admirablo sentiments as to the attempt to para -. 
down the rights of the landlords, that he could only regret that he” 
was not equally sensitive on the subject when matters far differdtit’ 
“| from the value of oak trees were under discussion. \ 
* Lord Fitzgerald—I was not in the Honso. a ie 
_‘#,_ The Marquis of Salisbury said that was another causo of regre! 
During tha eonrse af tha debate it had appeared that the actual. 
bearings of the Bill were not thoroughly understood, and it had” 
excited considerable disquietude in the minds of many of his noble * 
, friends behind him. It would, therefore, be reasonable to put o 
Committees on the Bill until after Whitsuntide, which would, he 
hoped, allow sufficient time for the examination of the Bill, and 
enable noble lords to ascortain that it was a harmless medsura. 
The Lord Chancellor wished to say that no new rights were do ne 
ferred by tho Bill, The new right created was simply the right 
«Which existed under the Timber Acts now in force, * 
After a fow words from Earl Cadogan, the Bill was road a” 
speani time.—Timber Tradea Journal, fe 
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i, : PIGEONS HATCHING OUT A CHICKEN, 
sy 


My son, wanting some pigeons’ eggs to put in his collection, took 

two eggs from under one of his pigeons ; afterwards thinking that 

the pigeons seemed very miserable, he put into the nest the egg of 
* a Brahma fowl; 19 days afterwards the chick was hatched, and 
the pigeons wero very much astonished when the chick got out of 
the nest and ran about, it was a strong healthy bird, and is now 
going about with a batch brought out by a hen ; and {8 doing : 
well. 

A knowledge that this can be done might be of use to a person 
who has pigeons, and hen’s eggs, that he would like hatched, but 
has not at the timo a hen ready. 2 
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bing friend, Dr. Hugh Cleghorn, your late President, has don 
me tho. great honour of suggesting that I should deliver an ad- 
yess to the members of the Royal Scottish Arboricultural Society 
“at this year’s annual meeting. Unfortunately, [am unable to bo 
present, and I therefore thankfully avail myself of my friend’s +: 
 offor, to read at the mecting a fow words which I desire to address 
“to the Society, First of all, I wish to express the great, satisfuc- 
tion which my position as an honorary member of the Royal” 
Svbitish Arboricultural Society affords me. This great honour 
‘was conferred upon me fifteen years ago, while I was holding the’ 7X 
position of Inspector General of Forests to tho Government of ** 7 
India. At that time it was very gratifying, and I may truly say, 4 
it was a sourco of great comfort, under circumstances which were 
unusually difficult and by no means always pleasant, to find that 
my labours in the cause of Forestry were appreciated and recog- 
fiised by the foresters of Scotland. 3 
T have said that the circumstances under which I worked in” 
India were difficult. You are all aware that India has a civilisa- 
‘tion much older than tho greater part of Europe ; that, while our 
aticestorg, two thousand years ago, were leading a roaming life in 
the woods, living upon the game thoy caught, without fields and 
fixed habitations, a large portion of India was, and had long been, 
an open, highly cultivated country, governed by powerful kings, 
with large cities, temples, and palaces, the inhabitants of which had 
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ment of India, Roprinted from the “ Proceedings of the Royal Scottish Arborieul- 
tural Society,” July 1887, 

° ax 


” 


436 THE PROPOSED SCMOOL OF FORRSTRY AT EDINBURGH. 


an elaborate system of laws, a system of religion, and a literature 
rich in poetry. You are also aware that the civilisation of the 
West, although it commenced at a much later period, has in most, 
respects overtaken and far outrun the ancient civilisation of the 
Tast. 

When, about thirty years ago, we commenced to take action, in 
a methodical manner, to place the management of forests in India 
upon a satisfactory footing, we were confronted with difficulties of 
a peculiar kind. You haye all been accustomed in Scotland, from 
your carly youth, to regard tho proprietary rights in waste and 
forest to be as clear and settled as the proprietary rights in fields 
and gardens. The boundaries of estates over heath and moorland 
are as well defined as where they run betweon farms and houses, 
In India, on the other hand, the proprietary rights in forest and 
waste-land had not developed to the same extent as the rights in the 
cultivated area. In most parts of the country, whether the rulers 
were Hindus, Buddhists, or Muhammadans, the prevailing idea was 
that the forest and waste belonged to the ruling powor, This idea, 
however, was by no means general. In some provinces, noblemen 
and other large proprietors had, in course of timo, appropriated all 
the waste-land and forest; and in other districts, where the sys- 
tem of village communities liad become fully developed, the waste 
and forest, and sometimes a part of the cultivated lands also, were 
regarded as the joint property of the village community, Tlence 
there was in many cases great uncertainty regarding the first and 
fundamental question, who is the propristor of the forests? And 
the difficulty was increased by the existence of what are called 
“ yights of user” in the forests—viz., the rights which the inhabi- 
tanta of the neighbouring villages had exercised from time im- 
memorial to cut firewood and timber, to collect grass and other 
forest produce, and to graze their cattle in the forests. Similar 
rights of user, as you are all aware, are found, not only in India, 
but in many forest lands of Europe. In the New Forest, for in- 
stance, the largest of the British Crown forests, the Crown has 
unrestricted proprietary rights in a small part of the area, while 
of tho remainder a portion only may at one time be onclosed and 
planted, the same being thrown open to pasture and the exercise 
of other rights by tho commoners when another aren is onelosed, 

The British Government in India, as the guardian of public in- 
teresta, could not any longer delay action in tho matter. It had 
become apparent to all thoughtful observers that the long period 
of peace and quiet, brought about by tho consolidation of the Brit- 
ish power in India, had stimulated the process of clearing the for- 
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ests for cultivation, so that everywhere forest was disappearing 
to make room for fields. ‘[his steady inorease of cultivation was 
the necessary consequence of the just and good government which 
India had enjoyed under British rule. At the same time, the con- 
sumption of limber was augmented, and the destruction of the for 
ests was intensified by the construction of railways, the building 
of roads, bridges, and canals ; by the erection of public buildings 
throughout the country, the growth of the export trade and of ma- 
aufacturing industries, and by the steadily increasing well-being of 
all classes, Where the forests had not been cleared to make way 
for the plough, most, and in many places all, accessible timber fit 
to be usod was cut and brought away, to be consumed ag fuel and 
chareoal, to he sed for shipbuilding, for railway sleepers, or for 
house-building. Tho gradual disappearance of the forests, and the 
deterioration of thoso which remained, became alarming, and it 
began gradually to be acknowledged that action must bo taken in 
the matter. Tho Indian forest question had been brought before 
tho British Association for tho advancement of Science, at the 
Edinbargh meeting of 1850, and a committee had been appointed by 
that meeting to study the question, and to submit a report. Of tho 
members of that Committeo, two are still aliye—your late Presi- 
dent, Dr. Hugh Cleghorn, and General (then Captain) Hichard 
Strachey, the distinguished President of tho Royal Geographical 
Society, who, whilo Secretary to tho Government of India, has 
done more than any ono te pave tho way for a good organisation 
of tho forest business. Upon Dr. Cleghorn devolved the duty of 
writing the Roport, which was submitied to tho meeting of the 
British Association in 1851. 5 

Previous to this, action had commenced in India in different 
places. In 1842, Mr. Conolly, the Collectur of the district, com- 
menced tho magnificent teak plantations of Nilambur in Malabar, 
which for many years were in charge of a valued member of your 
Society, John Ferguson, of whose death last year I was grieved to 
hear, In 1847, General (then Captain) Frederick Cotton drew 
the attention of the Government of Madras to the Anamalai teak 
forests, and on his recommendation Lieutenant (now General) 
James Michael, Companion of the Star of India and an honorary 
member of your Society, was appointed, in 1848, to conduct the 
timber operations in those forests. About the same time Dr. Cleg- 
horn, then Civil Surgeon of Shimoga in Mysore, had represented 
to the civil authorities of that State tho evils resulting from the 
wholesale destruction of the forests through the shifting dumri 
cultivation, by cutting and burning the forest, and it was mainly 
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owing to his persistent representations that this wasteful system of 
cultivation was put a stop to in Mysore. In the Bombay Prosi- 
dency, the lato Dr, Gibson was appointed Gonservator of Forests 
in 1847, and in the Tenasserim province of Burma, which had be- 
come British territory in 1826, repeated, but at that timo mostly 
ineffectual, attempts had heen mado to secure the protection of the 
teak forests. All theso are well-known facts, and they have on 
several occasions been brought before your Socicty, What is not 
so well known is, that when it became necessary to reduco these 
detached efforts to a regular system, so as to secure lasting bene- 
fits to the country, the main difficulty was the uncertainty that ex- 
isted regarding the proprictary rights over tho foresh ranges of 
India, The solution of this difficulty, you will readily understand, 
lies at the root of all good forest management, 

After Dr. Cloghorn had for a series of yoars worked hard as 
Conservator of Forests of tho Madras Presidency, he was called to 
report upon the forests in the Punjab, which province, as you 
know, occupies the extreme north-west corner of India. While he 
was engagod in finishing this duty, we were together at Simla 
during the summer months of 1863, and he then clearly and fully 
explained to me tho stato of the forest business in the Madras Pre. 
sidency. After discussing the question in all its aspects, wo came 
to the conclusion, that what was wanted there, ag well as in other 
provinces, was to demarcate the State and village forests ; that is, 
after careful local inquiry, to define the boundaries of the forest 
areas over which the State, ihe village communities, and private 
landowners held proprietary rights, Our views we embodied in a 
joint-memorandum, and this document was submitted to the Gov- 
ernment of Madras, Active measures had at that time been taken 
in this direction in several provinces—foremost in the Central 
Provinces, under Sir Richard Temple, then the Chief Commission- 
er of that territory, who, most of you will remember, in October 
1881, gave to your Society a most interesting account of forest 
conservancy in India, In the Presidency of Madras, however, un- 
fortunately the necossity of action in this direction was not at that 
time recognised ; and it was not until 1882, when, at the close of 
my Indian career, I was deputed to Madras by the Government of 
Tndia, that a Forest law was passed, and that action in the right 
direction, on the lines of the joint-memorandum submitted by Dr, 
Cleghorn and myself in 1863, was commenced on a sufficiently 
lurge scale. This happy result—the importance of which for the 
welfaro of the people of Southern India cannot he ovorrated—was 
accomplished by your distingnished countryman, Sir Mountstuart 
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Elphinstone Grant Duff, who at that time was the Governor of the 
Southern Presidency. 

What I have said regarding the peculiar difficulties in this 
respect of forest administration in India, I intend should serve a8 
an introduction to the main subject of my present address. My 
wish is, on the present occasion, to submit to your Society the 
views which I have formed regarding the proposal to establish a 
Forest School in Scotland, a proposal which I desire at the outset 
to state has my warmest sympathy. What had to be done in 
India, before the Government could undertake measures for the 
permanent good management of the forests, was first to determine 
which areas were the property of the State; and secondly, to freo 
these areas of the customary rights of user with which they were 
burdened, or where this was not feasible, to define tho extent of 
auch rights, and to regulate the exercise of them. This work, 
which you will admit was indispensable, is in progress in most 
districts of the vast British Empire, and though it is and must bo 
carried out toa great extent hy the i and Judicial officers of 
Government, yet it cannot be accomplished without the co-opera- 
tion of the Forost officers. Hence you will understand that theee 
gentlemen have to deal with questions altogether different from 
those with which wood-managers and foresters have to deal in 
Scotland. And in other respects also the work of a Forest officer 
in India is very different from that of foresters in Europe. 

In tho excellent lecture on the Forests of India to which I 
have already adverted, Sir Richard Temple gave you a true and 
lively account of the forest fires, which in most districts of India 
aro, and have from time immemorial been, an annual oceurrence. 
The season of spring, when the awakening of the vegetation in 
Europe gladdens the hearts of men, in most parts of India is the 
hottest time of the year. No rain, no dew,—-the trees in most 
forests leafless, —grass, horbage, and everything else dried up by 
parching winds, and by the uninterrupted and relentless power of 
a fiorce and burning sun, The smallest spark suffices to light a 
fire, which spreads over the grass lands and forests of entire 
districts, Tho great injury which these fires do to forests in 
India, has on several oceasions been explained to your Society, 
and J ghall not dwell upon this subject on the present occasion, 
Tt was mainly through the exertions of one of my old colleagues, 
Colonel Pearson, whose name in connection with the Indian 
Forest Servico is familiar to you, that the first effective action on 
a large scale for the suppression of these fires was taken in tho 
Centrat Provinces in 1864, where at that time he was Conservator 
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of Forests, The measures to protect the forests against thesé 
annual fires form an important and often very difficult part of @ 
Forest officer’s duty in most provinces of India, This work, 
which during the hot season is extremely laborious and trying to 
health, is happily not needed in Scotland. Again, in the drier 
districts of India one of tho chief aims of forest management is 
to increase the supply of foddor for cattle, particularly during 
seasons of drought. But time presses: I must be satisfied with a 
bare montion of this most important feature of Indian Forestry, 
and must give up the idea of entering further into this branch of 
the subject. 

The main point of difference between the’ work of a forester in 
Scotland and that of a Forest officer in India, consists in the vast 
area of the Indian forests, and in the magnitude of the operations 
involved in the management of these estates. You are aware 
that those forests in the British Indian Empire, which aro the 
property of the State, and which have been cither freed of 
customary rights of user, or in which these rights have been 
defined and sottled, are called “reserved State forests.” There 
aro other forests, over which the Government exercises a certain 
control, more or less effective according to circumstances, but on 
the present occasion I shall limit myself to the reserved forests, 
Well, their area, according to official documents, on the Ist April, 
1885, amounted to nearly 50,000 squaro miles, or 32 millions of 
acres, all the property of Govornmont, and managed by Govern- 
ment officers. You will at once understand that for the protection 
and management of so large an area, a very large staff of officers, 
numbering many thonsands, are employed, and that nearly the 


" whole of these aro and must ag a matter of course he Natives of 


India. Among these again there are, as you can readily imagine, 
superior and subordinate officers, and in order to give candidates 
for the superior Native forest service tho needful professional 
education, a Forest School was established in 1878 at Dehra Dun in 
Northern India. Of this Forest School I am glad to see you have 
in the last volumo of your “Transactions” an excellent account 
by Colonel F. Bailey of the Royal Engineers, who, after having 
organised the Indian forest Survey, became the first Director of 
the School, and Conservator of the extensive forests attached to 
it for the practical instruction of the students. At this school, my 
former collergues tell me, there are now about 60 young men from 
all parts of British India, Hindus, Muhammadans, Buddhists from 
Burma, and Native Christians. Only a comparatively small num~- 
ber of the highest appointments are filled by men sent out an- 
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nually by ILer Majoaty’s Secretary of State for India. The nom- 
hor of these appointments is, I am informed, now about 170, 
and it is not intended considerably to increase it, Although these 
officers sent out from home are on arrival in India, in tho first in- 
tance employed in subordinate positions, yet when they have be- 
come fumiliar with the language and the peculiar work in India, 
they are destined to fill the highest appointments. Hence a most 
important part of their work consists in directing a large staff of 
subordinate officers. From among them are selected the chief 
Forest officers in the different provinces, the officers charged with 
the preparation of working plans, and the Professors of the Forest, 
School. With them rests, and must generally rest, the initiative 
in professional matters, and any mistakes made by them may have 
a fur reaching and very mischievous effect. You will readily 
understand that they ought to be picked men, thoroughly familiar 
with the science and practico of forest management in Europe, 
and with the experience gainod in forest administration in those 
countries, where it is best understood, and where it exists on a large 
scale analogous to what we find in India, 

Now I will divect your attention to tho manner in which forcat 
business is managed on the Continent of Europe, In the kingdom 
of Prussia; for instance, the area of the State forests alone amounts 
to 6,600,000 acres. More than twice this area is in the hands of 
towns, villages, public corporations, and private individuals. The 
whole of the large forest area of Prussin,—upwards of 22,000,000 
acros,—is managed on a regular system, with the object of main- 
taining a uniform annual yield in wood, timber, and other forest 
produce, tho amount of which over a large portion of the aren is 
slowly increasing evory year, as the result of the steady improve- 
ment which takes place in the condition, and, consequently, in the 
productive powors of tha forests. Tho number of the superior offi- 
cers entrusted with the management of the Prussian State Forests 
is 807, As regards thoir duties, they correspond in India to the 
superior Native staff, who receive their professional education at 
Dehra Din, and the staff recruited by the officers whom the Secro- | 
tary of State for India sends ont, The profedsional education of 
the superior Prussian Forest officers is organized thus: After 
passing the closing examination at one of the large German public 
schools, the candidates go through a practical apprenticeship of ono 
year in one of the State forest districts, and after studying for two 
years at a forest school, and one year at a university, they may pre- 
sent themselves for their first examination, which, like all others for 
State service in Prussia, is a pass, and not a competitive examina- 
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tion. A high standard is fixed, which must be attained. The next 
step is to spend two years in practical work in several forest dis- 
triets, after completing which the candidate presents himYp)f for his 
‘second or final examination, which, like the first, includes all 
branches of forestry, the quostions asked having, however, more 
special reference to tho actual requirements of the service, than 
was the case at the first examination. The closing examination 
at the public school is generally passed at the age of 19, so that, 
allowing one year for military service, and six months for tho two 
examinations and the unavoidable delay connected therewith, the 
candidato will have attained the age of 26 or 27 by tho time ho has 
passed tho final examination. He then receives the designation of 
Forst Assessor, and ia eligible for omploymont in the State forest 
service.’ Government, howover, is in no way obliged to find em- 
ployment for passed candidates, and as a matter of fact, few obtain 
a permanent appointment in the lowest grade of the superior Staff, 
which is that of Oberfirster, before they are considerably past the 
age of 380, while those who do not find such employment seek 
appointments in forests belonging to towns and villages, to public 
corporations, or private proprietors. In other German States 
the arrangements are similar to those just described. There are 
local peculiarities, but the principle is the same; everywhere a 
thorough and prolonged professional training, partly practical, 
partly theoretical, is requived of candidates for the superior Stato 
forest service, ie 
Ido not apologise for claiming your attention so long for tho 
organisation of the Forest Service in Germany. You will present- 
ly see that it has a direct bearing upon subjects in which you are 
specially interested. My experience has taught me, that young 
Englishmen, Scotsmen, or Irishmen are, by constitution and habits, 
admirably fitted to mako first-rate Forest officers. Nevertheless, 
on the first oceasion, when I had an opportunity of carrying the 
point, which I long had in view, I requested the Government to 
permit me to select two German Forost officers for service in India, 
who had passed all examinations for the superior State forest service. 
This was in 1866, I took the greatest possible pains in this busi- 
ness, was favoured by circumstances, and was most fortunate in my 
Selection, What I wanted Were men as young as possible, who had 
successfully passed the prescribed course of professional training 
similar to that which I have just described to you. 1t thus hap- 
pened that they were not Prussians, Dr. Schlich, who succeeded 
me as Inspector General of Forests when I left India in 1883, was 
a native of Hesse Darmstadt; and Mr. Ribbentrop, who is now act- 
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ing in the same appointment while Dr. Schlich is employed at 
Cooper’s Hill in starting the Forest School, at which, as you are 
aware,. tandidates for the Indian Forest Department are now edu- 
cated, was a native of the former kingdom of Hanover, which in, 
1866 had just been annexed to Prussia, The faet that the Govern- 
ment of India have selected these two men for the important ap- 
pointments which they now hold, and that for these appointments 
they have been preferred to many Forest officers in India of great 
ability and oxperience, shows, that the thorough professional train- 
ing which Dr. Schlich and Mr. Ribbentrop had received in their own 
country, had been most useful to them in India, and that its value 
has been fully recognised by Government, It is, as you may 
readily imagine, a sourco of great satisfaction to stato those facts to 
you, and I venture to hope, that some day it will be carefully consid- 
ered, whether those Indian Forest officers, who are destined for the 
highest appointments in that country, ought not to receive a pro- 
fessional education as thorough as tho candidates destined for the 
superior staff of the Prussian forest service. The time allotted to 
their studies at Cooper's Hill is two years, while the timo allottod to 
their professional studies under former arrangements on the Conti- 
nent of Europe was two years and eight months only. The time 
was not fixed so short becauso that was considered as sufficient, but 
because it waa and is not, I believe, at present decmed possible to 
assign a longer period or to organiso tho whole business in a differ 
ent manner, The professional education of Forest officers in Ger- 
many has not always been as elaborate and as prolonged as it is at 
presont. In every country these are matters of gradual growth. 
But good and really effective forest management is of vital impor- 
tance for the welfare of tho people of India. Wo, all of us, who 
had anything to do with the growth of forestry in that country, 
started with the provision of a lasting and, if possible, steadily- 
increasing supply of timber, wood, bark, and other forest produce 
as the aim and object of forest management, and, in addition, we 
hoped that by improving the forests on the hills the water-supply 
for irrigation would bo better regulated, that jnundations and the 
silting up of rivers would be diminished, and the liko. Ata later 
period experience taught ua that in certain parts of India, the 
sufferings caused by drought and famine might be somewhut mitiga~ 
ted by increasing tho production of cattle fodder in the forests. 
‘And within the last few months it has becn established beyond 
dbabt, that in the Central Provinces the protection of the forests 
has already had an appreciable influence upon the yainfall. This 
had long been hoped for by enthusiastic foresters in India, but 
Bu 
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there was no proof for it. This proof has now been obtained, 
and I may add that I owe this most important information to the 
highest living authority on the subject,—to my friend, Mr. H. F. 
Blanford, the Motoorological Raportar ta the Clovarnment of 
India. Deficient rainfall means famino in India, and we may 
therefore hope that the improvement of forests on a sufficiently 
large scale in certain parts of the country will to some extent tend 
to diminish the risk of drought and famine. 

‘You will readily understand that with these important interests 
at stake, every effort ought to be made to steadily improvo the pro- 
fessional training of the Forest officers sent out to India from Great 
Britain, I shall not enter farther into this subjecl, which, though 
of paramount importance to India, is not of such special interest for 
the members of your Society. But what I desire to say is this, 
that the requirements of wood-managors and foresters in Scotland 
are entirely different from the requirements of Indian Forest officers, 
It does not follow that in special cases, foresters, who in Scotland 
have learnt their profession in the empirical manner hitherto eus- 
tomary, could not work their way up to the higher ranks of the 
Indian Forest Service. ‘here have been many instances in India 
which show that under the guidance of good officers, and othor- 
wise under favourable circumstances, men can make up, by means 
of industrious study, and of steady hard work, for their deficiont 
professional education at the outset. Indeed, as explained to you 
in Colonel Bailey’s excellent paper on the Indian Forest School, 
to which I have already adverted, the bulk of the work in the first 
organisation of Indian forest business was successfully accomplished 
by men who had not received any special professional training. 
This, however, was in ihe beginning, when forest work in India 
had more of an administrative than of a professional character. 

As further progress is made, this will change, and new problems 
of a professional character will present theinselves, which will tax 
to the utmost the special knowledge and the skill of the forester in 
India. 

My advice in this matter is, to keep the two undertakings 
entirely distinct, the elaborate professional and scientific training 
of those who aspire to appointments in the superior forest staff 
of India, and tho establishment of forest schools for wood-mana-~ 
gers and foresters in Scotland, England, and Ireland. In Prussia 
and other countries of the Continent of Europe, the State is the 
Jargest forest proprietor ; moreover, it is justly held to be the dhty 
of the State to watch over the good management of the forests 
which belong to towns, villages, and public corporations. In 
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these countries, therofore, it clearly is the business of the State 
to organise the system of forest. instruction. It is different in 
Great Britain, where, out of a total area under timber of about 
2,800,000 acres, the Crown has only about 100,000 acres, while 
the rest belongs to private proprietors. In the United Kingdom 
the condition of things is similar to that which exists in some 
parts of Anstria, nolebly in Bohemia and Moravia, where the 
large forest proprietors have formed two Associations for the pur- 
pose of providing professional education for young men, who 
desire to enter thoir service as wood-managors or forestors. The 
professional education for the State farest service in Austria was 
considered too high and too expensive for the requirements of 
those private estates; the proprietors therefore determined to 
help themselves. The Bohemian school at Weisswasser was estab- 
lished in 1855; students are required to pass through a middle 
class school, and to serve a practical apprenticeship of twelve 
months, after which the course of studies af the school occupies 
two years, A forost district of 2,900 acres, the property of Count 
Waldstein Wartenberg, is attached to the school, and placed under 
the control of the Director for purpases of practical instruction. 
Tho Diroctor, Chovalier Fiscali, is a distinguished forostor, and 
under him is a staff of five professors, one for those branches of 
forestry not taught by the Director himself, one for mathematics 
and surveying, two for natural sciences, and one for drawing and 
book-keeping. Bulenberg, the school maintained by the Associa- 
tion of Forest Proprietors of Moravia and (Austrian) Silesia, was 
founded in 1851, and haga similar organisation. No fees are paid 
by sons of foresters. 

Fiver since T heard of tha plan to eatablish a forest school in 
Scotland, I have been of opinion, and have given expression to 
this opinioh whenever I have had and opportunity, that as soon 
as the desire gains ground among proprietors in Scotland to obtain 
for their estates the services of wood-managers and foresters. who 
have received a more systematic professional training than is 
attainable at present, they will find the needful means and take 
the needful steps for the extablishment of a forest school. It 
clearly is their interest to inerease the annual yield, and to im- 
prove the productive powers, which means the capital value, of 
their estates. These ends may to some extent bo accomplished 
by. more systematic management of their woodlands, and. this 
aghin will doubtless be promoted by giving to foresters a more 
systematic training in their profession than they receive at prex 
sent. T am, however, fully aware, that there are two cireumy 
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stances which, to some extent, may impede the speedy &complish- 
ment of this idea—the low price of timber, and thé very high 
rent at present obtained by the letting of grouse moors and deer 
forests. Of these two circumstances, however, the members of 
this Society are much better able to judge than I am, and I do 
not therofore attempt to discuss them. 

The natural and proper thing in the present case, is for the pro- 
prietors to take action on their own account. Should this, how- 
ever, not be the case, and should the Royal Scottish Arboricultural 
Society feol themselves strong enough to take the initiative in such 
an undertaking, this would be an excellent and most important 
step in the great and good work which your Society has steadily 
pursued since its formation in 1854. Your aim from the com- 
mencement has been, to raise forestry in Scotland to the dignity of 
a profession. Your “ Transactions,” the prize essays published by 
your Society, the excursions to instructive forest districts, the 
great International Forestry Exhibition at Edinburgh, and the 
lectures delivered under the auspices of your Society, have all been 
important steps in the same direction. If the Royal Scottish 
Arboricultural Society should find itself to be in a position to take 
the lead in this great movement, the large landed proprietors 
might perhaps afterwards bo disposed to tako up tho schomo and 
to work it out on their own account. Something of this kind 
happened at Weisswasser, which was at first ostablished by the 
Bohemian Forest Society, and which was thus continued until 
1862, when the forest proprietors of the province took over the 
institution. 

In whatever mannor the scheme of establishing a forest school 
for the professional training of wood-managers and foresters may 
bo accomplished, I desire to assure you of my hearty sympathy in 
the undertaking. In some excellent remarks, headed, ‘ How to 
make the most of the Excursions arranged by the Society,” your 
honorary member, William M‘Corquodale—with whom in 1865 I 
spent a delightful and most instructive day in the woods of Scone 
Palace, near Perth—justly drew attention to the advantage of an 
accurate study of the mothods of forestry practised on various es- 
tates. Much, very much, of the highest interest to the forester, 
may be seen and learned in the Scottish woodlands. Different 
methods of forostry have been practised under widely different cir- 
cumstances, in some cases with marked success, while in other 
cases thore havo been failures. A forest school, if the teaching is of 
the proper kind, will contribute much to a better understanding of 
the cireumstances which have led to success in the one case and to 
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failure in #he other. Tho students will he taught to observe acou- 
rately, to combine their own observations with the theoretical 
knowledge they have acquired, and this will eventually enable them 
te draw correct conclusions from the facts which they have observ- 
ed. The school, if well directed, ought to become a centre of 
scientific research, the results of which will contribute much to 
wards a more successful management of the woodlands. The 
foresters trained at tho school will not only be more efficient in their 
work, but—and this is of very great importance—the better they 
learn to understand the connection, as worked out by science, be- 
twoen cause and effect in the life of trees and shrubs, the greater 
will be their enthusiastic attachment to their profession. True, 
healthy, enthusiastic attachment to one’s profession is a blessing in 
tho life of a young man, the value of which it is difficult to over- 
rate. When the time for action comes in the matter of the Seot- 
tish Forest School, I shall deem it an honour and a pleasure, if it 
should be desired, and if circumstances should permit, to help with 
my advice, and some day, perhaps, to explain to the students somo 
of the conclusions whioh I have formod ns tho rosult of many years” 
study of trees and shrubs in different countries, 


A NOTE ON THE APPARATUS REQUIRED FOR 
OOLLECTING INSECTS IN INDIA. 


Killing bottle—A simple and effective killing bottle is made as 
follows :—~ 

‘Two or threo lumps of cyanide of potassium, each as big as an 
aeorn, are dropped into an empty quinine or other wide-mouthed 
glass bottle : enough plaster of Paris, made by mixing the dry 
powder with water to the consistence of cream, is poured in to 
cover up the lumps of eyanide. The bottle is left open for a 
few hours, until the plaster has get hard, when it is tightly 
corked up, and after remaining closed for a day or two, is ready 
for use. 

‘The plaster and cyanide get into a solid mass, which sticks fast 
at the bottom of the bottle, the object of tho plaster being to hold 
the cyanide in place, and the whole mass has a smooth, even sur- 
face, from which insects can be easily picked up, the glass sides of 
tho bottle enabling*the insect to be easily seen. 
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A few minntes ina good killing hottle, thus made, is sufficient to 
kill most small insects, but some of the larger species of insects re- 
quiro to be kept in it for several hours to insuro their not reviving. 

‘A killing hottlo, whon carefully used, should last for a good many 
months, the great thing heing to keep it tightly corked up and al- 
ways to close it quickly, after taking out or putting in an insect, 
thus allowing as little as possible of the eyanide vapour to escape. 

Old quinine bottles do very well for all ordinary purposes, as 
killing bottles, they are cheap and of a convenient size, but are 
not big enough to take the largest moths and beetles, so for theso 
a larger size of bottle should be obtained. 

Killing buttergfiea.—All insects can be killed in a killing bottle, 
but for butterflies it is quite enfficiont to fold the wings together 
over the back, and then to pinch the thorax between tho finger and 
thumb ; this kills the insect without injuring its wings. 

Preserving insects in alcohol.—liggs, pup and softebodied in- 
sects, (such as caterpillars and grubs,) can be at once killed and 
preserved by dropping them alive into strong alcohol, whero they 
do not putrefy or shrivel up, as they would be liable to do if it 
were attempted to dry them. 

Small insects, —All small insects, when taken out of the killing 
bottle, should be at once pinned, or else gummed on to little pieces 
of cardboard or mica, great care being taken in gumming thom 
not to smear the gum over their hodies ; the little bits of card or 
mica can be pinned down into cardboard boxes, and thus closely 
packed to travel. 

Medium sized inaects—Medium sized insects (including all but- 
terflies and most moths) can he wrapped in soft paper, when they 
come out of the killing bottle, and as soon as they are dry, can be 
packed lightly bat closely together into tight-fitting tin boxes, with 
a few lumps of camphor or naphthaline ; in this way they can bo 
sont long distances by post without fear of injury. Simply dry- 
ing the packets, which contain the insects, separately in the sun 
and air for two or three days being quite sufficient to preserve 
their contents. 

Farge insects.—Large insects, especially those with stout ab- 
domens, require to have the contonts of the abdomen removed, and 
the phell stuffed with cotton wool, after which they can be dried 
agid packed like the medium sized insects above. 

Keeping dvied insects —All insects, when thoroughly dried, can 
be kept in any close-fitting box or case which contains a little 
camphor or naphthaline, It is essential, however, for ile ease to 
be itself perfectly dey and practically air-tight. 
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Insect net—A. simple and serviceable net for catching insects’ 
can be made out of mosquito curtain stretched on a cane hoop 
with a bamboo handle attached. 

Foneeps.—A pair of forceps, which can genorally be made locally, 
will always be useful for picking up small insects. 

On sending insects for determination—In sending specimens of 
insect pests to entomologists for determination : each pest shoul, 
be kept carefully by itself, and when possible specimens should 
be sent, in all stages of development and in considerable num- 
bers, accompanied by any notes on the habits of the insect and a 
full account of the nature and extent of the damage, also any 
specimens (such as haif eaten leaves, bored wood, damaged grain, 
&¢.,) which throw light on the nature of the attack. 

Live specimens are always easier to make out than dead ones, 
so they should always be sent when there is a reasonable probabil- 
ity of their surviving the journcy ; chrysalides and cocoons, ospe- 
cially, should be sent alive, packed in a perforated box with leaves 
or grass, 

So little is at presont known of Indian entomology, that the 
exact determination of species is often a matter of very great 
difficulty. Hence the necossity of furnishing full particulars 
and also of collecting a considerable number of specimens in each 
case, as these are often of great assistance in making out tho 
affinities of an insect, and in any case forma most valuable re~ 
cord for comparison. 

Materials Tho following materials are sufficient for collecting 
a vast number of insects, and would probably last one collector for 
at least a year. 

In the absence of price lists, it is impossible to say what the 
exact cost would be, but from Rs. 5 to 20 would probably buy 
all that could possibly be wanted by onc collector. 

For collecting ordinary dried insects the following wil} be sul- 
ficient :— : ‘ 

Four onnees of cyanide of potassium. 

A pint bottle full of dry plaster of Paris. 

One pound of eamphor (or better naphthaline). 

‘A couple of wide-monthed bottles with corks, 

Three yards of mosquito net. : F 
‘A few pieces of cane and bamboo, ay 
Bome small tin boxes, ? 

A packet of thin white brown paper. 

A pair of forceps, 

A needle and thread. 
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A ball of string, e. 
A yard or two of mulmal. 
A pockot knifo, ; 
If larvin and ather soft-bodied insects are to be collected, the fol- 
lowing should bo added :-— 
One quart of strong spirit (or better pure alcohol), 
Same empty bottles with corks, 
A little wax for closing bottles, 
If very small insects are to he collected, the following should 
also be provided :— 
‘Two or three sheets of fine cardboard, 
Two or three packets of small pins, 
An ounce of gum arabic, 
Bmall cardboard boxes of various sizes. 
Rough collecting —The abovo list contains all that is likely to be 
wanted by a collector ; but a great deal can be done with very 
much simpler materials ; for instance, when other apparatus is not 
at hand, any insect can be killed and preservod by dropping it 
alive into a bottle of alcohol (or even whisky), though its colours 
will always be moro or loss damaged in the process, and it will 
consequently not make a good cabinet specimen afterwards. 


14th September, 1888, E, C. Corus, 


COMPENSATION UNDER FOREST ACT FOR ILLICIT 
FISHING. 


I unnersranp that the draft of a new Forest Act is heing con- 
sidered at Simla, and as not even the wisest amongst us can grasp 
all the points in which the present Act requires amendment, will 
you pormit me to add my little quota? In 1881, fishing with 
nets was prohibited within the reserved forests of the School 
Circle, North-Western Provinces, and the punishment for contra- 
vention of this rule fell under Section 25 (¢). It was not always 
advisable to sond such eases to a Magistrata, and in consequonee 
Section 67 was resorted to in dealing with them. 

Some years afterwards the Local Government passed certain 
irders regarding the amount of compensation leviable, and the 
maximum was fixed at ten times the value of the producg in all 
cases dealt with undor Section 67. Time wont on and it was dig- 
covered that to take even the maximum compensation’ in fishing - 
cases did not act as a deterrent, because the value of the fish 
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caught, was in most cases so small. Application was then made 
for Forest officers to have the power to confiseato the not, obviously 
tho best punishment in addition to a small fine. On this applica- 
tion the Local Government has just passed orders—(1), that it is 
not advisable that any exceptions should be made to the law 
(regarding confiscation) as at present constituted ; (2), that fish 
de nat come within the definition of forost praduce, and that (3), 
subject to a maximum of Its. 10, the Forest officers will assess the 
value of the nots or tools which would be liable to confiscation had 
the case gono bofore a Magistrate, and to this they may adda 
further sum on account of damage (if any) proved to have been 
committed. 

Now when a man fishes illegally in the streams of the Dehra 
Diin Division, he commits no assessable damage whatever ; the 
value of the small meshed circular cast net he uses is about Rs, 
8; he may catch Rs. 3 to Its, 4 worth of fish, which he sells, henco 
according to the latest orders of the Local Government, the man 
practically gets off scot free. When fish was considered forost 
produce (as it most certainly is, just. as much as shells, bones and 
horns), and we were empowered tu take up to ten times the value 
of the produce, the punishment was in some cases sufficient ; but 
now it is in all cases insufficient, 

What is required here is power to confiscate the net. It will 
at least take the offender some time to make a new net, and mean- 
while the fish will have rest; but a3 matters stand at present 
under the latest orders, it will be worth while.for a man to net 
regularly ; for once he is caught, he will escape detection ten times, 
and make a good living out of it. The only remedy is to send all 
such cases to a Magistrate, simply in order that the net may be 
confiscated ; and this I shall take care to do in future. 

Lot us hope that in the amended Forest Act, if there is to he 
one, fish may be classified as forest produce, and that Forest officers 
may have power to confiscate the nots. 


A. Suveries. 
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REPORT ON THE BETTER CONSERVANCY OF FORESTS 4. 
ON HILLS SURROUNDING MOUNT ABU. oe 


By Buat Sapau Srwau, Forest Ranger, Jeypore. 


fe GENERAL OBSERVATIONS. 
Situation and configuration of Abu.—Mount Abu is situated 
near the centre of Serohi, a Native State, which forms the north~ 
west portion of Rajpulana. It isan isolated, precipitous granite 


+ mountain, with a good many steep peaks and ridges. Tho highest 


poak, named Guru Shikar, is 5,650 feet above the level of the sea.'* 
The elavation of Abu sanitarium is 5,000 feet, The circumference 
of the base of Abu is said to be 48 miles. The surrounding plaints 
are generally open and level, though in places rather uneven and 
wild, Tho hilly tract to the east of Abu, as far aa the Aravalli 
Range, named Bhakhar, is some 30 miles by 24 miles in oxtent, i “3 
while towards the west, we see the much more levol and cultivated 
plain, <a 
Geology of Abu.—As rogards the geology of Abu, the remarks 
of, Mr. W. F. Eden will be found interesting “The Mount Abu ** 
jg not connected with the Aravallis, but is separated on the north “ * 
by a few low hills, and on the cast by the large plain of Rohera, |” 
Tt seems as if the mountain had originally been a series of peaks «,* 
and ridges, separated by deep rocky dofiles, which by tho disin~ .. ° 
tegration of the rock and the action of the elements had become | 
filled up to a greator or less extent. For when wells are dug, . = 
it is not unfrequent to meet with clay, gravel, or rocks, more or 
less disintegrated az the workman passes downwards. Sometimes 


- very fine specimens of rock crystals of large size are found. The 


vast mass of the hill is granitic, but occasionally within the bound~ 
ary range of peaks, metamorphic trap, basalt and other varieties 


‘of the samo gneiss may be recognized, as also other stratified 


transitionary rocks, On tho eastern faco of the hill the upper 
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parts are all granite, but as the plajn of Rohera is approached, 
abont one-third of tho elevation inclines at an angle of about 75 
degrees towards’ tho horizon and dips downwards towards the 
west. On this face of the hill is also found a quarry of white 
marble, of which, it is said, the famous Jain temples on Abu were 
built. Earthquakes more or less marked aro still frequent.” 

Soil, &e,—The soil being fertile and rich, is naturally covered 
with juaglo in hills as well as to a great extent in the plains. 


But the peaks and ridges of the sanitarium have been nearly de- « 


nuded, owing to the continued and indiscriminate cuttings that 
have been going on for the past 80 or 40 years, while in the” 


» plains the jungle is gradually diminishing to some extent, as the 


cultivation is increasing with the increasing population and the 
change in the mode of life. The inhabitants of the State now fre- 
quently come in contact with men from other provinces, and even 
with Europeans, whose number for visiting the Delwara temples, 
or Abu sanitarium is steadily inereasing, and have been thus placed 
in a position in which their wants and aspirations are undoubtedly 
rising. Groat facility having been afforded thom for exporting 
ghi and minor forest prodnee, as well as grains, they pay parti- 
cular attention to pasturage and agriculture. Thus the gradual 
diminution of jungle is certain, as is evident from the following 
facta, viz., that the revenue of the State, which is mainly the 
Jand revenue, has increased from 1} to 13 lakhs during the past 
fow years, ° 
Rainfall, §0., at Abu during the last 15 yeare.* 


_ 
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Rainfall in Abu hills.—Tho above statement shows that the rain- 
fall on Abu is very uncertain—while in 1877-78 it was only 19°29 
inches, in 1875-76 it was as‘imich as 110-30 inches ; the maxi- 
mum of rainfall being in July and August. Asa fule, March and 
April chiefly, January, February and October generally, Novern~ 
her and December occasionally, and May, June, July and August 
ate hardly ever without some rain. The uncertainty of rainfall on 
these hills affects agriculture in the plains to a considerable extent, 
as is evident from the fact of now and then, tho crop getting re- 
matkably short, fodder scarce, the grasa scanty and the people 
suffering miserably in consequence. 

Forest growth.—The forest growth varies according to eleva-*" 
tion and soil. Along the foot of the hills, as well as in tho plains, 
Butea frondosa, Acacia Catechu, deacia leucophlaa, A. rupestris, 
Prosopis spicigera, ke., &e., are generally met with. But ascend~ 
ing furthor up we sco Ulmue integrifolia, Sapindus emarginatus, 
Aigle Marmelos, bamboos, Crateva religiosa, Nauclea parvifolia, 
Sierculia urens, Bonrellia. thurifera, Diospyroa Melanomylon, and 

* somé species of Albizzia, Anogeissus, Zizyphus and Bauhinia. 
Near the summit are found Lugenia Jambos, Mangifera indica, 
Mallotus philippineneis, Cryptolepis, Buchanania, Casearia tomen- 
tose, Ancgeissun latifolia, Cusalpinia Sepiaria, Ficus cordifolia, 
Flacourtia eapida, Ficus bengalensis, Ficus Wightiana, Ficus reli- 
giosa, 18 well as Dalbergia latifolia and many others. Palm troos 
are confined to a few places only. As I stopped at Abu only for 
a short time and when the monsoons had comménced, a com~ 
plete list of the species growing in the hills, with authentic local 
names, could not he prepared. 

, “fhe inhabitants —The inhabitants of Serchi are Bhils, Minas, 

, Grassins, and Kolies, with Rajputs as their ruling rave. The po- 

+” ‘pdlatfon of the Siate is anid to be 55,000, or 18 persons per square 

i miiX The plains of course are more populated than the moun- 
taingj'hs the facility for keeping herds of goats, sheep, and cattle, 
and thit for cultivating land is more there than in the precipitous 
hills of Abu. The ryot is illiterate, uneducated and backward 
in civilization, consequently the majority of them are in poor cir- 
eunstanebs. 

Land tenure.—About three-fourths of the State is said to be 
in the possession of Rajput Thakurs, who give half the produce in 
kind to the Raj; but J am told that the surrounding hills of Abu 
station are khalsg (or crown land), in which no Jagirdar, &e., has 
any right. ‘Those hills are principally inhabited by the Bhils. 

Wealth of the people—The wealih of the people chiefly con- 
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sists in flocks and herds, The villagers pay nothing for grazing 
or for fuel, timber or any other forest produce taken from their 
respective village lands, for bond fide houschold requirements. 
They ean scll fuel by head-loads, free of all charges, but in case of 
fuel or timber removed for sale by carts, é&c., thoy have to pay & 
certain rate to the State. Some of the minor forest produce, such 
as honey, is sold only to the R4j at fixed rates. There is room in 
this direction for the people to extend their profits by paying more 
attention to the subject. 

Mr. McKee, in the “Indian Forester” for October 1883, states 
that the revenue from lae in Rewah State has in recent years in- 
cresed from Rs, 12,000 to Rs, 52,400, while formerly when tho 
extraction of lac was not sufficiently known in Rewah it amounted 
from this source merely to Rs. 500 por annum. He adds that the 
people of Rewah are at present well acquainted with the process of 
extracting lac, and are thoroughly conversant with the habits of . 
tho insect, the method of propagation, and tho troatment of the * 
trees employed. He is of opinion that “ Kala chilla,” a variety of 

. Butea, yields more lac than “ Sufed chilla.” Both of thos varie- 
ties grow side by side in Rewah. Now thero aro a good many 
Butea trees hero in Serohi, and an experimont is therefore worth 
trying to get lac from them, If the existing chilla does not give 
lag, tho other kind of chilla may be introduced to good purpose, 
In Sawaie Madhopur of Joypur State, gum is obtained by tap- 
ping the Butea. Similarly other experiments for obtaining minor * 
forest produce mny bo tried in the interest of the Stato. In short, 
this subject is worth careful consideration. 

Walar cultivation.—The jungle being valueless in the opinion 
of the people, a sort of forest-destraying cultivation is practised 
by thom, notably by Grassias, a nomad tribe. They clear out large 
patches of forest land, and set fire to what they have recklessly 
cut, down, without paying any regard to the useful trees, or the 
protective undergrowth. They use the ashes as a manuro in their 
roughly propared fields, in which they raise crops once, or twice, 
until the productive property of the soil is injured, the surface 
soil being either caked, or washed away, and the fields eventually 
turned into a mere scrub of weeds or bushes. The kind of cul- 
tivation above mentioned is called “ Walar” in this locality, and 
requires gradual suppression, as it is neither profitable to the peo- 
ple nor the State. At any rate it requires évery discouragoment at 
Mount Abu, specially within some five miles of tho sanitarium, 
whore the Bhils are a little advanced in this respect, as they do 
not burn good trees for this purpose. os 
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The wood supply of Abu station —The fuel supply of Abn is 
chiofly by head-londs, mostly brought. in by Bhils, The orders con- 
cerning this supply are, that nothing but dry wood should be 
brought in, but I have heard from trustworthy sources, that a great 
deal of groon wood, principally underwood, is generally mixed 
with the dry, through want of careful supervision. The dry wood 
is allowed to be brought in from any place where it can be had, 
and wood being scarce near Abu, the Bhils generally bring it from 
a distance of two or three miles, Most of tho local Bhils live by 
the fuel supply and sundry service to the visitors and residents of 
the sanitarium, Fuel and charcoal for Government troops are 
brought from the Nadya forest lands, situated on the western margin 
of Abn, ontside the sanitarium. The supply is managed by a 
contractor. He purchases wood from the State, gets a portion 
made into charcoal by giving out petty contracts, and the charcoal 

y as well as the wood he brings to the station by the same means. 


, REASONS FOR CONSERVANCY AT ABU. 

Abu Sanitarium,—Abu is a place remarkable on account of the 
sanitarium for the Bombay troops and the head-quarters of the Raj~ 
putana Agency, as well as for the Lawrence School and the famous 
Jain temples, situated in Delwara, a part of the station. There ia 
a small Jake in the station, conveniently situated. 

‘As far back as the year 1863, the population was only 1,200, 
Dui it has steadily increased since that time, and at present it is 
approximately estimated at 2,000 persons. The number of Euro- 
pean gentlemen visiting the sanitarium has increased to about 60 
-per annum, and the number of native visitors, including pilgrims, 
to the renowned templos of tho Jains, has increased during this 
period approximately from 1,500 to 8,000 per annum. The num- 
ber of bungalows may be approximately put down at 100, with a 
larger number of quarters for servants and various petty houses 
in the bazaar. There are barracks for some 200 European sol- 
diors, To mect the necessary demand for timber and firewood 
specially in a hill station, where constant repairs to buildings are 
necessary, and moreover @ considerable quantity of fuel is required 
in tho winter, the suppliers of wood have ent down trees indis- 
criminately during the last 30 or 40 years, wherever they could 
find them within a convenient distance. Consequently, the soil 
by heavy rains specially in steep places, has been considerably 
washod off, and the hard rock laid bare in many places. Thus the 
surrounding hills of Abu sanitarium have been almost denuded, 
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and tho fuel and fodder supply fallen shor’, not ‘to speak of the 
change in climate, Notwithstanding frequent injurtgiy a few 
trees with fair growth of underwood still remain. If this vegela- 
tion is for a certain period protected, even the steep and almost 
denuded rocks in the surrounding hills will, in time, recover, 
“Besides these hills, the remote ridges and peaks of Abu hills are 
similarly steop and precipitous, consequently not snitable to ex- 
tensive agricultural operations, The rain water falling on these 
ateep hills of about 75 degrees, rushes down with great velocity, 
carrying down all disintegrated rock which comes in its course, 
flooding the ravines in the plain for a short time and then sub- 
siding. As the banks of water-courses und streamiets, as well as 
the sides of the more remote hills, are fairly covered with forest 
vegetation, which breaks the force of the rainfall, and makes 
the rocks firm by means of its roots, the destructive torrents 
are prevented. This check in the course of forrents, is chiefly 


appreciated when we consider that the water being everywhere .. 


near the surface in the plains, and the soil being rich, as also 
there being a sufficient number of men in the State, there is every 
prospect for the extension of cultivation in the plains, As the 
country is now opened out by the railway, the increasing prosperity 
of the tenants will certainly provide them with necessary funds for 
extending agriculture. In short, to preserve the salubrious cli- 
mate of the station, and to reduce the present high rates for fuel, 
fodder, and timber supply to the place, as well as to assist in the 
regularity of rainfall and to minimise sudden floods in the plains, 
it seems most desirable that the conservancy of forests on the 
hills in general, and that of the denuded ridges and peaks of the 
sanitarium in particular, should be brought under better manage- 
ment. An adequate area of forest outside the station, and con- 
veniently situated for the purposo of supplying fuel and timber 
to the place, may ho selected and placed undor special treatmont 
for the continuity of its produce. Besides this, the area extend- 
ing to 800 yards on both sides of the main ronds coming to the 
sonitarium may bo specially protected to prevent landslips, as 
well as to afford agreeable cool air to the travellers who come to 
visit the station in summor. 

ra 


PROPOSALS FOR THE BETTHR CONSERVANCY AT ABU. 


Proposals. —For the sake of oomivenience I have divided the 
proposals into four parts, é.e., (a), those relative to the area within 
, vase ons * 
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the radius of 5 tailes from the Abu church ; (0), those relative to 
the area extending to 300 yards on both sides of main roads to 
Abu sanitarium ; (c), those relative to an’ adequate area selected 
outside the Abu station with the view to supply fuel and timber ; 
(4), the area of the hills outside the above selected places, 

(a). Proposals relative to the area within the radius of 6 mileat 
from the Church at Abu. 

Selection of Areas.—Tho fifth is porhaps the last mile where 
denudation has reached, but if operation to that distance be con- 
sidered unnecessary, the limit may be put down to the fourth mile. 
Within this area, there are ridges and peaks which can be conve- 
niently protected and brought under cultural operations, All such 
available ridges and peaks may be taken up where rights and pri- 
vileges either do not exist, or can be easily compengated for, with- 
out much inconvenience to right-holders, Care may bo taken 
that they are to some reasonable distance from habitable quarters. 


+The plain portion of the plateau may be left out, as among other 


things, grazing lands for an adequate number of cattle to supply 
milk, &c., to the residents, is a necossity. 

Demarcation-—Tho sclectod aroas may bo domarcated by kucha 
masonry pillars, conical in shape, 6 teet in diameter at the base, 
and 4 feet in height. Such pillars cost in the Murroe forests of 
the Punjab only 8 annas each, white-washing inclusive. The 
average distance between these pillars ought to be quarter of 4 
mile, They should be placed in conspicuous places, so that they 
may be clearly seen at a distance. 

Fencing.—It is expected that the boundary lines of these 
selected areas will generally run along steep places, but in cases 
where cattle trespass is probable, rubble masonry walls, 3 feet high 
and 2 feet thick will be necessary. The average cost of such walls 
in Ajmere has been Rs, 2-4 per 100 running feet. 

Sowings.—Sowings of indigenous trees may be extensively 
tried early in the rains. Tho seeds should be sown by dibbling 
them in contour lines in favourable places where good soil exists. 
The operations should commence from top side, gradually extend- 
ing down to the base of the demarcated area. Seeds of foreign 
species should not be sown unless their cultivation and chances of 
suocesa are well studied in a nursery. 

Planting.—Planting is expensive, but to a limited extont at- 
tempts should be made +o raise plants in nurseries near culturable 
ares for this purposo. The planting should generally be offectod 
along the ridges, where. the rush of water is not so severe a8 to 
wash them away. - a 

, : ‘ 


f oy 


a 


ts 
490 neront on Berri CONSERVANCY OF FORESTS ON MOUNT anv. , 


Felling.—Tho hills under consideration aro so much denuded, 
that follings of any sort are as yet unadvisable. On the contrary, 
it may be recommonded that even tho removal of rank vegetation 
should not be allowed, as such vegetation binds the soil and pre- 
pares necossary humus for the rapid growth of seedlings. 

Prohibitions.—The demarcated area should, as far as practic~ 
able, be closed against grazing till the new growth can admit of it 
with impunity. The prohibitory acts, which may be enforced are 
given hore :— 

(a). Breaking up waste land for oultivation without permission. 

(2). Setting fire to grass, troes, or brushwood, or lighting or 
carrying firo in such a manner as to endanger the safety of the 
demarcated areas, 

(c). Lopping, cutting, breaking or otherwise injuring trees or 
bushes or bamboos, 

(d). Collecting any forest produce, such as gum, resin, honey, 
wax, &e., without permission. 

(e). Digging or quarrying stones, kankar or limestones with- 
out pormission. 

Cf). Cutting or grubbing grass, removing dry wood without 
permission. 

(g). Grazing cattle without permission, 

Gradual cultivation recommended.—It may he noted that 
extensive cultural operations are not recommended at once, but 
should be introduced gradually when necessary funds are available, 
Tho areas may be demarcated, even when the cultural operations 
cannot be undertaken for some time to come, and the proposed 
prohibitions enforced. The areas thus protected will become natit 
rully regenorated, and in a fow years the appearance of these hills 
will be remarkably improved. 

(6). Proposals relative to the area extending to 800 yarda on both 
aides of main roads to Abu. 

Demarcation and Fencing.—Demarcation and fencing of this 
area are out of the question. The forest growth of this area can 
bo protected by the same process as the road side trees in the 


plains. 
Cultural operations.—Cnltnral operations are not nocossary 
beyond casual pruning, as self reproduction as well as regeneration 
will be sufficient. 
Prohibitions.-Tho following prohibitions may be enforced :-~ 
4, Woalar cultivation. 
2, Lopping, cutting, breaking, or otherwise injuring trees, 
bushes, and bamboos, a 
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3. Browsing by camels, goats, do. “3 
4, Digging or quarrying stones, de. . 


(0). Proposals relative to an area selected to supply fuel and 
timber. 


Selection of Area.—This aren should be as near the station as 
possible, so that its produce may be brought to the sanitarium 
with facility. If possible it should be free of rights, specially thoso 
of grazing, or else the rights should be compensated for or regu- 
lated within reasonable limits. The extent of this area, of course, 
should he according to the requirements of the station, If one 
compact area is not securable two or three pieces might be ar- 
ranged for. 

Demareation.—This area may he demarcated as noted above. 

Fencing. —If necessary, the places where inroads of cattle are 
apprebended, may be fenced by kucha masonry walls, which are, 
thongh costly, but indispensable to secure the good-will of the ad- 
joining cattle owners. 

Natural reproduction to be encouraged.—Sowing and plant- 
ing should be undertaken when absolutely necessary, and when the 
funds for the purpose have been provided. It is recommended that 
natural reproduction should chiefly he encouraged by means of 
selection follings. This simple system consists in felling mature 
trees af convenient places, Cure shonld be taken that the treos 

"growing along water-coursos, roads and water-sheds, aro not felled, 
nor those where they are few here and there in open places, or 
where they are required for the purpose of shedding seed. ‘The 
trees growing densely should be thinned out without much ex- 
posing the soil. Those proposed for felling may be marked with 
lime to enable the coolies to find them out. Care is also necessary 
that the crowns of the remaining trees are, as far as possible, 
oither in contact with each other, or adjacont, so that tho hot rays 
of the sun do not dry up tho soil, for the seeds have more chance 
of germination and growth in moist and frinble soil than in one 
exposed, or whoro the surface soil gels nol only parched by the 
heat, but is washed away by the rains. Further oare is necessary 
that deformed, twisted, sickly, or stunted trees are prin pally re- 
moved, except where their presence is absolutely essential. 

Prohibitions. —The prohibitions mentioned above under (5) may 
bo conveniently introduced, 

(d). Proposals for the area of the hille outside the above selected 

laces. 

Demareation and Fencing.—Tho demarcation and fencing of 

wat 4n 
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this area is entirely ont of the question, because the population is 
scanty, and the distant hills of Abu principally under forest growth. 

Cultural operations,—Cultural operations are not necessary, a3 
the domand of forest produoe, except at Abu station, docs not 
exist. + 

Fellings.—Green and good trees should not be allowed to be 
felled for sale at Abu, except when they are specially required for 
timber. Dead, deformed, or densely growing trees of good girth, 
not standing along water-courses, roads, or water-sheds, may be 
sold and felled if required. Dry fallen wood may be conveyed to 
the station either free of charge, or on payment of some prescribed 
feos, a8 may he decided by the Raj. ‘The privileges or rights of 
the people should of course be respected, but if any scheme can be 
devised to make them understand that the removal of trees from the 
banks of water-courses, sides of roads, or water-sheds, are injurious 
to forest conservancy, this would be highly commendable, 

Prohibitions.—The only prohibitions required at present aro, 
that “walar cultivation” be discouraged as far as possible in 
those hills, Browsing by goats, &c., requires regulation. These 
animals should only be allowed where their prohibition seriously 
affects tho rights or privileges, and a suitable feo may be imposed 
on goats, &c., which are kept there for trade, so that this practice 
may be confined to the plains alone. 

Demarcated areas may be named “Forest Reserves,”—If ad- 
visable, tho demarcated areas may be termed “ Forest Reserves,” 
and numbored consecutively, as well as distinguished by some local 
names, 

Permanent Nursery.—For the purpose of raising delicate seed- 
lings, as well as studying the growth of foreign species, it is neees- 
sary that a small permanent nurscry, of about an acre or two in 
aren, may he prepared ina convenient place where watering ean be 
arranged without much oxpenso, Perhaps a site near Delwara or 
Abu lake will be found suitable, 

Fire-protection—Among tho chief’ enemies of forest conser- 
vancy, forest fires occupy a prominent place. They destroy in a 
short time what efficient protection and repeated cultural opera- 
tions havo produced in several years. Rlaborate proposals for 
keeping out fire are uncalled for at present. Ilowever, the demar- 
cated areas may he divided into blocks by fire lines, which should 
be kept clear of grass, &ic., whan it is dry. In other places of the 
hills conflagration should be discouraged as much as possible, 

Prohibitions—For the better protection of demarcated forests, 
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it is essential to framo and put into practice some prohibitions 
of acts likely to damage them. They aro summarised in a pre- 
vions page ; but it isas well to explain the reasons here as follows -— 

(a). This section is necessary to check walar cultivation, which 
is destructive of forests, 23 well as to prevent people from -dispos- 
ing of valuable forest produce under the pretence of clearing foreut 
land for cultivation, Moreover, when there is ample room for cul- 
tivation outside the forest, it is quite superfluous to encroach upon 
the forest area set aside for well considered purposes. 

(8). As grass and dry wood are not removed, the chance of fire 
breaking out bocomes all the greater, hence urgent necessity for 
the prohibition. 

(c). The simple reason for prohibiting the practice of lopping, 
&o,, is that the standing growth is seriously injured thereby, and 
future regeneration rendered valueless. 

(d). The prohibition against tho indiscriminate collection of 
gum, &c,, is evidently necessary, as it is generally observed that 
the persons gathering such articles do not, in tho least, mind what 
great injury they invariably inflict upon the body of some of the 
valuable trees. 

(e). With regard to quarrying of stones, &e., it may be obsory- 
ed that poople, by their indiscriminate operations in somo plaaes, 
undermine the base of valuable trees, in other cases, cause land- 
slips that result in obstructing the water-courses, damaging the 
roads and destroying surfaces previously covered with good vege- 
tation. Tlence it becomes nocessary to prescribe particular spots 
for quarrying, after careful consideration of the various cireum- 
stances, 

(f). The caroless cutting of grass takes away with it many 
hopeful eeedlings, while the survivors romain exposed to the inele- 
mency of weather. Moreover, by this practice, materials of usoful 
manure, are lost sometimes in places where thir service is abso~ 
Jutely necessary for the rapid regeneration of denuded areas. The 
dry wood is similarly useful for enriching the soil. . 

(g). With respect to grazing, it may be pointed out that 
browsing animals, viz., camels, goats, and sheep do great damage 
to the plants by eating off all their delicate parts and materially 
effecting their growth, while animals that simply graze are so far 
injurious, that they disturb the soil, and therchy damago the young 
growth, Hence browsing requires to be strictly prohibited, while 
grazing cannot be allowod without well considering the tracts in 
which it is likely to do the least. injury. 


if 
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Procedure of preyenting forest offences.—With regard to the 
zbove prohibitions, as well as those that have been elsewhere men- 
tioned, the procedure to be adopted for carrying them out may be 
conveniently left for the consideration of the local officials. But 
one point in connection with the subject ix worth noting down, viz., 
that, a3 far as possible, preventive measures are to be invariably 
preferred to direct punishments, &e. 

Establishment—The demarcated hills surrounding the sanita- 
rium, and the area selected for the supply of forest produce to the 
station, require special establishment for carrying out various works 
and protecting the forest. growth, while the protection of the area, 
extending to 300 yards on both sides of the main roads, can be 
conveniently loft to the officials in charge of such roads. The for- 
esta in the hills outside the above noted places can be managed by 
the local revenue offivials of the State, subject to the professional 
advice of the forest official in charge of demarcated areas. This 
official should be 2 qualified forester, otherwise ‘efficient treatment 
of the forests cannot be expected. If available, one of the State 
officials, or a student of Serohi School, should be trained in the 
Forest School of Dehra Duin, or the services of a trained man may 
be secured. The strength of forest establishment will, of course, 
depend upon the areas selected and efficiency of protection required. 

Revenue and Expenditure.—To defray the necessary expenses 
of reboisement, as well as maintenance of forest establishment, it 
is necessary that adequate funds should be provided. In Murreea 
sanitarium of the Punjab, such funds are set aside out of the in- 
come derived from forest produce consumed at the place. Permits 
are issued by the Municipality or Forest Department for dry wood 
and grass removed from lands under their respective jurisdictions. 
Available standing trees are either sold by public auction, or on 
application of traders at prescribed rates. Annual contracta are 
given for the supply of forest produce to the Government troops. 
A depdt for the supply of charcoal to the residents at fixed rates 
is maintained by Forest Department. Asa rule, the site, method, 
and time for cutting or romoving forest produce are prescribed 
in the permita, &c. If similar procedure be gradually introduced 
at Abu, the necessary provision will, in time, be obtained, but to 
initiate the conservancy arrangements, it is necessary that the State 
may provide some money before the Department can be self-sup- 
porting. a 

JEYPORR, to 
” 5th October, 1886. Sapuu Srvc. 
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1 mAVE noted, as stated in some of my reports to Government, that 
the succulent shoots of coppice sil saplings were ringed by some 
insects, in the rains, hecause the marks left in Qetoher—November, 
showed that they were comparatively recent, and tho dead upper 
portions showed that tho leaves had reached maturity ; it was pro~ 
hable also that the ringing was dono by flying insects, as tho tops 


of the shoots (within a foot or two of the top) were the parts 


usually affectod. 

As tho ringing of the bark, and the consequent destruction of the 
portions of the stem above it, render the coppice shoots liable to 
he crooked or to bifurcate, I desired, if possible, that the insect 
might be discoverod, The inscet which, from Mr. Thompson's 
roport, I believe to bo a species of Afonachamus, of tho family 
Tongicornes (Capricorn beetles), order Coleoptera (beetles) of 
Baron Cuvier.* ‘Tho insect was found at work in the evening (so 
reports the Forestor), and a specimen of the ringing was also sent. 
It is probablo that the inseets uso the soft bark for their own food, 
but the quantity used scems to me 60 large compared to the size 
of the insect, the hark removed from one stem being of greater 
weight than the insect itsolf, and nearly every coppiced stem is thus 


ringed, that it seems to me just possible, that this species of mo- ” 


nochamus prepares a larger ball of masticated succulent bark to 
doposit ita eggs in, as is done somewhut simitarly in the case of the 
common dung beetle, as it is hardly probable that this beotle com- 
moneed its attacks in the pupa state in the unhealthy tree, and 
finishes them when in the complete state by damaging the health 
of the tree, The horns are not long enough for Cerambyc vation 
{Plate VILL, figures 13 and 14, lave 15 and 16) or sal beetle of 
tho same family, the lary of which are found in dead or decaying 
stil, . 
BE. Woon, Captain, 
Conservator of Forests, Oudh, 
* 
oy F F 
Iy anticipation of the specimens being precisely determined, we 
may notice that the insect sent by Captain Wood, and described 
above, has the same habits as the American “ Hickory twig girder” 
(Oneideres eingulatus), which also belongs to the cerambycide. 
In tho case of the Hickory twig girder, the mother beetle depo- 
sits her eggs in notches, which she cuts in the bark of hickory 


— 


# Plate VIIL, figuses 1 and 2, but rather longer I think, 


no Be 


504 INACCURATE ACCOUNT OF INDIAN Woods, 


\wanches, and thon proceeds to gnaw a groove around the branch 
just below where the eggs are deposited ; so that the terminal por- 
tion of the branch dies, and the larye, on emerging from tho eggs, 
feed on the dead wood. 
Tt is well known that all corambycid beetles prefer to lay their 
“eggs in troos which are in an unhoalthy condition, and also that 
trees killed by the artificial girding of their stems are peculiarly 
subject to attack : the most probable explanation being that the 
copious flow of sap in a healthy tree is prejudicial to the lifo of the 
horing grub. We see, therofore, that the girder beetle only repro- 
duces on a small seale the conditions which, when they occur acci- 
dentally, are peculiarly well suited to tho developmont of its kirvas. 
As tho eggs are deposited beyond the groove, the most effectual 
preventive measure is obviously to collect and burn all the withered 
portions, go as to destroy the grubs, In the ease of the American 
spocios, it hns heen found that the groove generally weakens the 
branch to such an extent 2s to cause it to break off and full to the 
ground with the first wind, honee tho systematic burning of all 
wind-fullen branches is sufficient to check the evil. It would 
seem worth while therefore to ascertain whether the groove made 
hy the Indian species has the same effect, and on this to a cortain 
extent would depend the practicability of preventing similar dam- 
ago in future years. 
Denna Duy, “EB, G. Corns, 


18th October, 1888. 


INACCURATE ACUOUNT OF INDIAN Woops. 


I wave just come across an extract from the ‘Indian Engineer” 
republished by the ‘Madras Mail,’ and cannot help writing to 
draw your attention to it, Surely the time has now came, with 
tho publication of Floras and Manuals and Dictionaries of In- 
dian Economic Products, for something better than this, which 
reads like a return to the days of Balfour's ‘Timber Trees” and 
similar publications which, though they undoubtedly wero in their 
day, of the greatest value and help, are now considerably behind 
the age. Surely better than this might have been expected from 
a writér so well-known for his most useful Timber ‘Tables, and so 
eminont an Engineer, as the lato Mr, Kunhya Lall, Rai Bahadur, 
and gne cannot help thinking that the paper published under his 
namo mst havo heen written years ago, but never published, and 
that he himself would not have approved of its publication, A 
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few glances at Brandis’ ‘ Forest Flora* wonld havo saved the paper 
from many inaccuracies. What can be more absurd than to speak 
of “tho bamboo (Bamhrsa arundinacea)” as if there were but 
ono hamboo in India, and as if, if the chief one were intended, the 
universally found Zendrocalamus strictus would not have been 
chosen in preference as a type, Again, Diospyros Ibenaster (an 
old speeies of Rexburgh’s now merged in D. Ubenum) is not the 
Indian ebony, so much as the more common J, Melanoaylon, D. 
Ebenum only occurs in the south of the Madras Presidency, and 
evon there is by no means common, and by no means in geners) 
uso for cart axles. Again, tho ‘shisha? of the Panjab, which 
is used for furniture in that Province, is not Dalbergia latifolia 
(which is the blackwood), but 2. Sissoo, and so on, as any Yorest 
officer will at once see, but the oxtract reads more like a school boy’s 
essay than a description intended to be usefnl to Engineers, And 
the woods mentioned are not all really timber woods, for who 
among us has heard of the use of ebony or tamarind in engineer- 
ing? Trusting you will excuse my drawing your attention to this 
slipshod way of treating an important subject, 


M. K. M. 8B. 


THE STATUS OF FOREST RANGERS. 


Wira reference to the notification of the Governmont of NW. Pro- 
vinees and Oudh of 19th March, 1887, directing that Forest Rangora 
hold the same status as the Inspectors of Police do, the question arises 
whether Forest Rangers are allowed seats in the Durbar, when it takes 
place within their jurisdiction, im the same way as Inspoctors of Police, 
it is prosumed, are allowad. 

Do tho District Forest Officers in Berar get seats in the local Darbar 
when it takes place in their jurisdiction ? Information on these points, 
through the “Indian Forester,” will much oblige, ee 

In reply to tho above enquiry, it is noted that the Government 
‘of the N.-W. Provinces has ruled that Forest Rangers, Ist grade, 
rank next to Inspectors of Police, 1st grade, and above Inspectors, 
2nd grade, and that Forest Rangers, 2nd grade, rank above Inspec- 
tors, 3rd grade, and so on. 

AN) Forest Rangers are clearly entitled to a seat in Durbar, 


The following copy of Circular, No. 19F., dated Simla, tho 26th’ 


July, 1888, of the Government of India, Revenue and Agricul- 
tral Department (Forests); gives the opinions of the Government 
of India on this subject — 
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After consideration of the replies to the Circular of 7th May, 1887, 
the Government of India is of opinion that it will be desirable to leave 
it to Local Governments and Administrations to pass such orders es they 
may deam expedient in regard to the question of local precedence be- 
tween Forest Rangers and other classes of public offieials, At the same 
time, the Government of India is disposed to coneur in the view of the 
matter taken by the Goyornmont of the Punjab, viz., that Rangers should 
be conceded the privilege of a chair when visiting European officers, and 
that, if of a certain standing, they should bo entitled to admission to 
Provincial Durbars held in the District or Revenne Division in which 
they are employed. 

It is clear, therefore, that the Government of Berar can pass such 
orders regulating the position of Rangers as it considers advisable, 
and that Government would doubtless not wish its Rangers to havo 
a lower status than those of other provinces.—[Hv.] 


DENDROMETERS. 


Iw tho July number of the “ Forester” a question is raised with 
regard to the accuracy of Weisse’s dendrometer, and the advant- 
ages of Faustmann’s instrument are stated. 

I formerly used 2 Faustmann and now use a Weise, which I 
prefer to the former for the following reasons :— 

1st, It is made of brass and white metal, and is not therefore 
so liable to injury from heat and moisture. It could be used in the 
tains in Burma, when an instrument of wood and paper could not 
be used, 

2nd. The plummet is heavior than that of Faustmann’s instru- 
ment, which is of great advantage, especially when a strang wind 
is blowing, 

3rd, There are nineteen teeth to the inch, and the instrament 
is therefore on a larger scale than that of Faustmann. 

Both instruments are the same in principle, and there should bo 
no difference as regards accuracy, if both are tested under most 
favourable conditions ; but under unfavourable conditions (high 
wind), Tam of opinion that Weisse’s dendrometer would give bet- 
ter results, 

Weisse’s instrument is less portable, measuring in its case 9” x 
2h" «LY, and is more expensive, 

Tn my instrument the alternate teeth aro marked 1, 2, 3, 4, &e. 
For measurement in feet, it would be more convenient if the alter- 
nate teeth were marked 2, 4, 6,8, &e., and if any Forest officer 

should order a dendrometer, I would advise him to have it marked 
.. in this way. Pdi C. 
Tae 
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Tr is heard from a trustworthy source that His Highness the Rajah 
of Nabhe in the Panjab, has appointed three mon on Rs. 20 each a 
month, and has posted them to each of his three nizamats. These 
men are placed in charge of nurseries, which are started at conve- 
nient places. Their work is supervised by one Superintendent, 
posted at head-quarter’s of the State. The pay of the Superinten- 
dent is Rs. 60 a month. It is contemplated by His Highnoss that 
all the village boundaries of his 600 villages should be planted 
with trees, so that tho boundary disputes should not arise by the 
zemindars, 

If this policy of utilizing the service of trees on boundary lines 
be considered and discussed in the pages of the “ Indian Forester,” 
I think forestry can add one more advantage to itself. If the move 
of His Highnoss is in tho right direction, surely this subject can 
be brought to the notice of District authorities, and some means of 
introducing this system in British India may be devised. 

8.8. 


Owe chiefly to the enterprise of several fraders, the fiftieth 
year of Queen Victoria’s reign is likely to be well impressed on 


* Sur memories, the word Jubilee having ben attached to goods of 


the most opposite deseriptions. Mr, Asshton Smith is determined 
that the event shall be recorded ina very prominent way. He has 
cansed to be planted on the side of a mountain in Wales, Moel 
Rhimen by name, a planiation of nearly seven thousand Theos, 
which will be so arranged as to represent the words ‘Jubilee, 1887” 
The letters each measure two hundred yards long, by twenty-five 
feet wide ; and two hundred men, it is said, have found constant 
employment in plaiting the trees since Jubilee day, when the work 
was commenced.— Chambers’ Journal. ri 


ly: Nores, Queries AND PRTRACTS, 


Forest Conservancy m Cuyrox.*—The necessity for the con- 
servation of the forests of Ceylon was first brought, into prominent 
notice in 1873 by Doctor (now Sir Joseph) Hooker, who, on tho 
report of Doctor Thwaites, then Director of the Botanic Gardens, 
Peradeniya, addressed tho Secretary of State for the Colonies of, 
the subject of the destruction of the forests in Ceylon, and the 
ovil effecta resulting therefrom upen climato and upon the natural 
resources of the Colony in futura generations, 

The Government of Ceylon had been alive to theso evils, and to 
a cortain extent had endeavoured to provide against them, but aa 
forest conservation on a sufficient scale demands a considerable 
expenditure at the outset until the revenue derived renders a Forest 
Departmont self-supporting, it did not feel itself in a position to 
grant the necessary supplies for the purpose, Notwithstanding 
this, efforts were made by tha Government in other directions to 
mitigate the evils attending indiscriminate salos of land. In 1882, 
Mr. Vincent, of the Indian Forest Service, was, on the application 
of the Ceylon Government, deputed by the Government of India 
to report on tho forests of Coylon, Lis valuable report was pub- 
lished aga Sessional Paper, No. 43 of 1882. 

Aa tfio result of this report, and of a desire on the part of the 
Governmont to carry out forest conservation on a satisfactory basis, 
an Ordinance was passed: in the session of 1885, intitled “The 
Forest Ordinance.” The object of this Ordinanec and of the rules 
made under it is, inthe first place, to sclect suitable areas of forest 
lands and to constitute them Stato reserved forests ; to buy off or to 
commute by the grant of land any rights which the population in 
the vicinity may have acquired in these lands ; te mark off on the 
ground the boundaries in an unmistakeable manner : to place these 
areus under effective protection ; to improve them by sowing and 
planting wherevor necessary ; and, gonerally, to introduce system 
where there had been no systom. As the result of systematic 
treatment, it is hoped te guarantee a permanent sustained yield of 
timber, fuel, and minor forest produce, not only, for the oxisting, 
but for fature generations, to itiprove the climatic conditions, and 
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hy judicious restrictions in regard to harmful cultivation to meat 
the wants, and safeguard the interests of all classes of the commu- 
nity, There can be little doubt of the success of these measures, 
provided they are carried out with intelligence, fairness, and firm- 
ness on tho part of the Government officers, together with an ap- 
preciation on tho part of the people of the general benofit to the 
community that the Government has in view. 

Although the object of the State in the execution of the import- 
ant trust committed to it, both in rogard to the welfare of the 
present and future generations, is strictly conservative, and has 
higher aims than the mere acquisition of revenue ; atill, judging 
from the rosults of forest conservation in India, the revenue to be 
‘derived from proper management is far in excess of the cost of 
establishments and working, Ceylon has in its forests timber and 
minor produce of not less value, comparatively, than those of In- 
dia, where the receipts in the year 1883-4 nmounted to £1,052,190, 
and the cloar profit to £403,815. Up to a very recent period this 
valuable State property in Ceylon, more particularly the forest 
produce, has not been disposed of to the best advantage. Tho 
Crown forests have beon systematically plundered by a gang of 
native timber thieves, who, often with the connivance of native 
headmon, gained a rich harvest, thereby depriving the people 
generally of a revenue which should have passed into the Colonial 
Exchequer, and should have thereby benefitted the community at 
large. An organised Forest Departmont will in the futuro aid the 
Government Agents in sceuring to the country this important 
branch of the revenue. a 

Not only are our forests worth preserving for the valuable timber, 
fuel, and minor produces they contain, and for the employment that 
forest management provides for a certain proportion of the popu- 
lation 5 but by judicious conservation, their indirect value as affect- 
ing the climatic conditions, and therefore the wants and interests 
of the people generally, will be greatly enhanced. There can be 
little doubt that forests render climate more equable, increase the 
relative humidity of the air, and possibly augment the rainfall. In 
tropical countries like Ceylon, where the rain falls at certain sea- 
sons only, and then falls in heavy showers, a covering of forest pro- 
teots the soil from being washed away, and thereby mitigates the 
silting up of rivers and low lands, In this respect Ceylon has in 
the past suffered much by denudation. Again, forests regulate the 
watcr-supply, insure the sustained yield of springs, and render 
the flow of water in rivers more éontinuous ; they reduce the velo- 
city of the wind, and afford protection to the neighbouring fields. 

do 
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Further, forests afford shelter to cattle and useful birds, and under 
suitable treatment improve the healthiness and picturesqneness of 
the country. 

Many instances might he cited of the evil effects of forest deau- 
dation in almost every country of the world ; but some yery strik- 
ing ones were given in evidence in 1885 before the Select Com- 
raittee of the House of Commons on Forestry, affording a useful 
warning of what might happen at no distant date in Ceylon, unless 
preventive measures are taken. It was given in evidence by the 
late Political Agent of Jinjira, in Western India, that that Native 
State, about 40 miles long and from 15 to 100 miles wide, was at 
one timo entirely covered with forest, but owing to the demands 
of the city of Bombay, three-fourths of the forest, in conse- 
quence of indisoriminate felling, disappeared within seven years, 
and the remaining fourth was only saved with difficulty. The 
result to this Native State was simply ruinous, and if unchecked, 
would have deprived it of all its resources. Another instance was 
brought before the notice of the Committce. The district of Rat- 
nagiri, 50 years ago, used to he the great rice-producing district 
of tho west of India, when there were dense forests extending up 
to the Western Ghats. In the present day, the country up to the 
crests of the hills has been laid bare of forest growth, and the 
people complain bitterly of the bad yield of the rice land below, 
which has been attributed to the destruction of the forest operating 
to prevent the water from being stored upon the hill-sides : it runs 
away in violent floods instead of flowing gently over the country. 
There are parts of Ceylon at this moment, in the Southern and 
North-Western Provinces and in the Province of Uva, where the 
havoe of the chena cultivator threatens to repeat the disasters of 
Ratnagiri. 

In the middle of 1887, Mr. A, Thompson, of the Indian Forest 
Department, was deputed from India to advise the Government of 
Ceylon on the conservation of its forest. That officer, however, 
speedily lost his health, and in September of the same year resigned 
his appointment. Before leaving the Island he expressed the 
opinion that the most pressing matters to bo undertaken were the 
seloction, demarcation, survey, and settlement of roserved forests. 
Mr. Thompson, owing, it is presumed, to want ot time, left behind 
him no scheme of operations for the coming year. On his depar- 
ture in October the Surveyor-General was appointed Acting Con- 
servator of Forests in addition to his own duties. One of the 
most important matters that the Acting Conservator had to submit 
for the instruction of Government was the position of Foresters 
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in relation to the Governmont Agents and the nowly-created ap- 
pointment of Conservator of Forests, There is much to be said 
from a fochnical ond departmental point of view in favour of 
Foresters being entirely under the control of the Consorvator of 
Forests ; and, on the other hand, there is a good deal that may be 
adduced from a political point of view in favour of placing the 
Foresters under the Government Agent. From a technical point 
of view it ia of the first necessity that tho working of the forests 
and the cultural operations connected therewith in order to ensure 
the proper continuity of the work, should be considered solely 
the business of the Conservator of Forests, subject of course to 
the supervision of Government. This reason alone might by many 
he considered sufficient cause for the Forest officers to be placed 
beyond possibility of interference by Government Agents. On 
the other hand, from a political point of view, it might be very 
properly urged that a Forest Department, working entirely with- 
out the knowledge of the Government Agent, might be neglectful 
of the interest and requirements of the people, and be prone to 
press the provisions of the Forest Law too hardly against them. 

With those chief considerations in view, I submitted to Govern- 
ment that » middle course was advisable, and that the Forester of 
a province should carry out the various forest works of demarca- 
tion, conservation, cultural treatment, &c. (as agreed upon annually 
by the Government Agent and the Conservator of Forests, and 
approved by Government) under the authority and protection of 
the Government Agent, while in administrative matters connected 
with discipline, pay, promotion, transfer, &c., he should be directly 
under the Conservator of Forests. By this dual subordination, 
provided the Government Agent and Conservator of Forests worked 
harmoniously together, and co-operated towards the common end 
both have in view, I conceived that the interests of both forest 
conservation and of the people wonld be met, in that the just demand, 
and requirements of forest. conservancy will be attended to under 
the full authority of the head of the province, while full control 
over the Departmental finance and over the organisation and tech- 
nical part of the work, is reserved fo the Conservator of Forests, 
Government was ploased to approve of this recommendation. 

The matter next in importance was to draw upa project of oper~ 
ations for 1888, The Acting Conservator of Forests placed him- 
self in communication with the Government Agents, and after 
learning their views drew up the following plan of operations for 
tho year 1888 under the respective headings of (a), Forest Demar- 
cation ; (2), Timber and Firewood Supply ; (c), Re-afforestation ; 
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(@, Extra Establishment. The plan of operations was sanctioned 
by Government in March 1888, 

(a). Demarcation—This subject is considered to be of primary 
importance, becanse, until the forests aro selected for reservation, 
and the rights of the noighbouring population judicially inquired 
into and settled, and the forest boundaries properly defined and 
marked out on the ground, the law for their protection against 
encroachment and illicit felling cannot be satisfactorily enforced. 
Ti was therefore recommended to Government that the surveys re- 
quired as preliminary to the examination of claims, and for the 
demarcation of boundaries on the ground should be actively pro- 
ceeded with so far as tho resources of the Survey Department would 
allow. It was further represented that the first measures of forest: 
conservation should bo directed to the neighbourhood of the large 
citios and towns, whero, owing to the requirements of a dense 
population, the forest is rapidly disappearing for want of effective 
protection. At the same time, the firewood supply for the railway, 
both as it exists at the prosent and its probable requiréments in tho 
future must not be lost sight of. It was submitted to Government 
that, speaking generally, there is no immediate necessity to demar- 
cate the forests in the vast tracts which cover the whole face of the 
Northern, Eastern, and North-Central Provinces, as these aro less 
open to encroachment, but that all available strength should be con- 
centrated for the present on the remaining provinces. In the event 
of this suggestion meeting with the approval of Government it was 
proposed, in the Western Province, to demarcate the Mitirigala and 
Kananpolla forests, both of thom important from their situation 
near to Colombo on the banks of the Kelani. The survey of tho 
Kelani reserve, which was commenced in 1887, will, it is hoped, be 
completed in 1888, Nearly the whole of that part of the so-called 
reserve which lies in the Central Provinces is found to be almost 
non-existent ; while that part which lies in the Western Province 
will only be of value as a climate reserve, The rest has disappear- 
ed before the squatter and chena cultivator. 

With regard to the large surveys carried out under the Adam’s 
Peak range in tho villages of Gilimalo and Bambarabotuwa, the 
plans of which are now ready, it will be for Government to deter- 
mine what parta of the forest should be reserved for climatie and 
timber purposes, and what should be sold. When this is done, tho 
reserved forest should at once be demarcated, and the righis of the 
native determined and judicially settlod. 

In the North-Western Province it is proposed to demarcate 
important reserves just outside the towns of Puttalam, Kurunegala, 
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and Chilaw, as a first step. There are other important forests in 
this Province which must be demarcated at an early date, before 
they become a prey to the chena cultivator, 

In the Central Province there is work to be done in the selection 
and demarcation of forests in the Matale District, while in the 
Nuwara Eliya District the importance of maintaining the bound- 
aries of Crown forests against eneroachment becomes more and 
more marked. 7 

In the Northern Provinco it is desirable to select and demareato 
several thousand acres as a reserved forest within accessible dis- 
tance of the town of Jaffna. 

(). Timber and Firewood Supply.—By consensus of opinion 
among tho Government Agents, the present system of allowing 
timhor to be cut in Crown forosts by contractors for the use of the 
Public Works Department or by private individuals on permit is 
universally condemned, as little or no check can be exercised, and 
tho revenue fails to got the valuo of the timber carried away. It 
is proposed to introduce an.entire change in the system, or want 
of system, and in liew of it to establish depdts at the chief centres 
where there is a sufficient local demand for timber and firewood to 
warrant the expense of their establishment. The trees in demand 
for timber will then be felled as they arrive at maturity, allowed 
to season, and he transported to the depdt to be sawn to the best 
advantage. In cutting out these trees there will be much branch 
wood which has hitherto been left to docay in the forest, but which 
will now be brought to depdt for sale as firewood. By thus utilis- 
ing every part of the tree, whether cut down for timber, or in 
thinning out, or in opening out the necessary cart tracks, there is 
little doubt that considerable revenue will be derived. Moreover, 
the firewood supply being undertaken by the Foros, Department, 
traders and their coolies will be kept out of the Crown forests, 
which they have been accustomed to rob with impunity. It may 
be well here to mention that thore seems a tendency in some places 
to fell timber before it arrives at maturity, In this green state 
timbor lacks strength and durability, is more susceptible to damp- 
noss and to the attack of white ants, and is especially liable to split 
while seasoning, Where firewood is sold -by weight there is an 
especial tendency to fell in the green state, for then tho firewood 
is much heavier than when mature. There is a certain age at 
which a tree reaches its maximum weight: after that it loses in 
weight but gains in strength and durability until the age of 
maturity is reached. 

Further, it is proposed, that instead of, as heretofore, the Gov- 
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ernment Agents felling separately, each for his own Province and 
without reforenco to the others, the annual folling should be regu- 
lated by the Conservator of Forests in communication with Gov- 
ernment Agents according to the demands for Government use, the 
local demands of tho public, and for export, In this way the 
balance between demand and supply will be better maintained. 

It is proposed to have two main depdts, one at Colombo and 
one on the east coast. To the former depit would be consigned 
all ebony, the best satinwood, and the better classes of cabinet 
woods, such as find favour for use in the capital or for oxport to 
Bombay, China, or England ; while at tho lattor depot would be 
sold such woods of the better classes as are in demand at Madras, 
but whose prices would not bear the cust of freight to Colombo, 
All inferior logs of cabinet woods and other timber of inferior sorts 
should be sold locally. 

The principal of this arrangement may bo summarised, that all 
superior classes of timber should be sold at Colombo when compe- 
tition is rifest, while the inferior classes that would not pay the 
cost of transport should be disposed of locally. 

During the year 1888 it is proposed to establish depdts at the 
fallowing places — 


: Colombo. 
Western Province, "7 Kalutara (Iater on). 
Kurunegala. 
North-Wostern Province, Putian . 


Northern Provines, ... Jaffna. 
North-Central Province, Trincomalee (Eastern Province). 


Eastern Province, «ee Batticaloa. 

Southern Province, ... Galle. y 

Coniral Province, wf Naat Ely @ Nannoya, Kandy, 
Province of Uva, .«. Badulla, Haputale. 


The question of supplying sleepers to the railway will have 
serious attention. The woods of Ceylon have not had a fair trial 
up to the present time, and it is very important that we should, if 
possible, meet the demand for sleepers from our local resources, 
Palai (Afimusops indica) and Kumbuk (Zerminalia glabra), which 
are most abundant in this Island, would, it is believed, be excel~ 
lent woods for sleepers, and there are several others deserving of 
trial. 

(0). Re-Aforestation and Conservation.—It is the opinion of 
experts that questions of re-afforestation may speaking generally, 
wait in thia country until the more necessary measures of demar- 
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cation have maie progress. In regard to re-afforestation there 
seems to he some misapprehension. It appears ta be supposed 
that any kind of tree, whether indigenous or exotic, only requires 
to be put into the ground in order to grow, No greater mistake 
could he made, and disappointment and waste of money can only 
result from any such treatnient. Some seedlings require sun, 
others shade ; while soil, aspect, climate and altitude havo all to bo 
taken into account in determining what species will thrive in a 
given place. Projects of re-afforestation must be very carofally 
considered, and nothing dono with precipitation. One great defect 
hitherto is, that some of the plantations in this country are neg~ 
lected after they are once started, and for want of the requisite 
thinnings the young trees have grown up weakly, and are of little 
value in consequence, This is, of course, due to the want of the 
necessary establishment to look after the trees until they have be- 
come well started ; but it is none the less an unfortunate cireum- 
stance, As a rule, it is desirable to take up large areas rather 
than small for re-afforestation—say, not less than 500 acres—to 
fence it in properly in proportion as it is planted, and not to spare 
labour until the young trees aro well established. Small areas 
incapable of extension are costly in supervision. Indigenous 
timbers should be cultivated in preference to exotic, except in 
special localities, The mainstay of our work for some years should 
be the planting of the species which are known to thrive and pro- 
duce good serviceable timber in the localities where they are 
to bo planted. Many of our forests have been overworked, and 
requiro rest ; for instance, in parts of the Eastern Province, it will 
be the duty of the Forester to make a careful survey of such 
forests, so as to determine the period of rest, to examine what 
prospects there are of seedlings of the better species growing up, 
or, if not, what area should be replanted, and with what species. 1 
do not quite share the view held by Mr. Vincent that reproduc- 
tion is generally bad in this country. On the contrary, I havo 
been much surprised at tho way in which satin and halmilla, two 
of our most important trees reproduce themselves vigorously in 
unoxpectod places, such as on the horders of chena lands or in 
places whore the leaf canopy has been destroyed, and Tight acei- 
dentally let into the forest : given, of course, that the conditions in 
other respects are favourable to the growth of these species. In 
some of the ebony forests, too, the reproduction is satisfactory. 
All that is required is the establishment necessary to assist the 
saplings, and by follings to preserve them from boing choked by 
inferior species. With respect to the conservation and working 
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of the forests, we shall, until the surveys and demarcation are 
complete, have to limit our cultural operations of the system 
known as that of natural regeneration, whereby the trees are only 
gradually removed as they arrive at maturity, so as to effect the 
regenoration of the forest by seed in the natural way, and to afford 
protection for 2 timo to the young growth. With this cultural 
treatmont we must combine the mode of working by compartments, 
whereby all tho different compartments included in a forest are 
worked annually in rotation and given complete rest during the 
remainder of the period, so as to admit of their being properly 
protected during the years of reproduction. By this arrangement 
timber-cutters and coolies will be prevented from indiscriminate 
folling over the whole forest, which has dona so much harm in the 
past. 

(d). Extra Establishments.—As it is most important to check 
the illicit felling, which goes on unimpeded more or less over the 
whole Island, it is proposed to augment the present establishment 
by adding to it river watchers, forest rangers, and forest guards, in 
order to help in the detection of these malpractices, and to bring 
them to official notice. 

ConLompo, F, C. H, Cranxg, 
April 14th, 1888. Actg, Conservator of Forests. 


Tue timber trade in Siam is rapidly incroasing, and several large 
rafts of teak, which are said to exceed in size the one that lately 
broke loose off the coast of Canada, are shortly expected in the 
Bangkok rivor. Thoir arrival will probably block the river for 
some thran or four milas.— Timber Trades Journal. 
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Nore,—Tho greater part of the information regarding the Hungarian 
forests, given in Chapter I., was derived from the volumes of statistics 
prepared by the Hungarian Forest Department for the International 
Exh ion at Buda-Pesth in 1885, That given in the “General Des- 
cription” of the Bénét was obtained from the work prepared by the State 
Railway Compang for the International Exhibition at Paris in 1878. 
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THE HUNGARIAN FORESTS. i 


Anga, Exvzvation, Crimats, Sprors, AND DISTRIBUTION OF ‘Trees, 


The total area of the kingdom of Hungary, including Croatia and 
Slavonia, is 125,370 square miles, of which 85,459 square iniles, 
or over 28 per cont., are forests, owned by the following classes 
of proprietors t= 


The § hie 

2 Btate, ... ey <a ok FBS 

|, studs, railways, War Departinent, ‘170 } oF Te poten, 
Departments and Communes, .. a. 8,200 or28 


Corporations and Heclosiastical endowments, 2,071 or 6 
Public foundations, — «+ 7 

Private 
‘Trustees, oe 
Joint proprietors, B1Ol orl4 
Joint Btock Companies, ae ww = GUA or 2g 


(A.) 24,075 or 68 
Private persons (B,) 11,884 or 320 yy 


Total, we. 85,459 of 100 
This gives nearly 1} acres of forest per head of the population, 


© Reprinted from Transactions of the Royat Scottish Arborleultural Society, Vol. 
XIL, Part i., 1887, 
4x 
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Forosts in Class (A.) must, under section 17 of the Forest Law, 
be managed in accordance with the provisions of a working plan, 
appraved by the Minister of Agriculture, and framed on the prine 
eiple that they aro required to give a constant annual yield for 
ever. Consequently no portion of them ean be disforosted. But 
tho privato forests, aboat one-half of which are owned hy a small 
number of propriotors, somo of whose immense domains cover 
many squaro miles, are, unless thoy have been declared “ Forests of 
Protection” under the Jaw, worked according to the wish of the 
owner ; who, however, may not disforest any portion of them which 
grows on a purely forost soil—that is to say, a soil which is in- 
capable of haing profitably cultivated, eithor as fields, gardens, or 
vineyards, or of being used as meadow land. ; 

Section 2 of the law includes, under the head of Forests of Pro- 
toction, all forests situated in high mountain regions, on loose 
stony soil, alpine plateaux, peaks, ridges, or steep slopes ; also thosa 
which serve either os a sholter against dangorous storms, or as 9 
protection against landslips, inundations, and avalanches, and the 
removal of which would consequently involve injury to lands and 
linos of commmunication situated below them. The law provides 
that, within five yoars of its promulgation, a list of all such forests 
must be prepared ; that they must all be demarcated ; and that, no 
matter to whom they belong, they must be worked in accordance 
with the provisions either of a working plan, or of rules approved 
by the Minister of Agriculture. 

Tho area of the State forests was much larger in former years 
than it is now—a loss of 20 per cent. having boon experienced 
since 1878, This is mainly due to the commutation of rights, 
many of which have been got rid of by the surrender of land given 
in exchango for them ; but there is still a good deal to do in this 
direction, though not nearly so much as has alroady been accom- 
plishod botwoon 1880 and 1884. Tho diminution from this cause 
of the area of the State forests amounted to 1,427 square miles. 
The following areas are administored by tho Forest Department, in 
addition to the Stato forests (5,553 square miles) shown above, viz. : 

Square Miles, 


* Jn towne, ony at? oe oo 4 
Unavoidably retained as being ¢ Arable fields, ... 48 
enclosed within forest boat f Meadows, 68 

daries, ... ade «| Pastures, 120 
Alpine pastures, ake on B25 
Unproductive land, oe oe ae 158 


Total, we TAB 
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So that the total area in charge of the Department amounts to 6,266 
square miles, 
The forests of Hungary are situated in the following zones of 
altitude :-— 7 
Sqnare Miles, 
5,206, or 15 por cent. below 200 metres (656 feet). 
9,935, or 23, between 200 and G00 metres (656 and 


1,968 feet) 
20,318, or 57 4, above 600 metres (1,968 fect). , 
85,459 


Forty-two metoorological stations have recontly been established 
in or near the forests, for the purposo of observing the tempera- 
ture and degree of moisturo of the air, the direction and force of 
the wind, and the amount of rainfall, The data furnished by these 
stations are collected and tabulated in the central office at Buda~ 
Pesth. Observations recorded at altitndes varying from 16 feet 
(Fiume) to %,526 feet (Fajna in Marmaros) show that, in 1884, the 
maximum rainfall amounted to 63 inches (Fiume and Gosapies, 
both in the south) ; while the minimum, 4 inchos, occurred at Pet~ 
rozsény in the cast. Pho maximum temperature cuse to 100° Fabr. 
at Szolnok in Lower Hungary ; and the minimum, 23° below zero 
Fahr., was registored at Szopes-[glo in tho north, at an altitude of 
1,525 feet. Tho highest mean temperature, 59° Fahr., was at 
Zeng, and the lowost, 40° Fabr., at Fajna in Marmaros, 

Tho forests are thus classed, according to the quality of the soil 
on which they grow— 


Square Miles, 
Parely forest soil, as abovo defined, oe ee 28,505 
Soil adapted for other uses, es a 2+ 4,785 
Plantations on moving sands, a on 420 
Forests of Protection, .« oo “ a 1,749 


Total, «85,459 


It is said thnt the various species of trees aro found in the follow- 
ing proportion, viz. :-— 


Per cent. 
Oak (Quercus pedunculata and Q, seesiliflora), +. 22-98 
Oak (Q. cerrie), ne a v + 572 
Beech (Fagus sylvatica), ‘ as 8GB4 
Hornbean (Carpinue Betutua and ©. orientalis), ve 18 
Birch (Betula ala), os . on oe 239 


Carried forward, ee 76-06 


584° FORESTRY IN HUNGARY. 


Per cent. 
Brought forwatd, 76:06 
Poplar (Populus alba, P. canadensis, P. nigra, P. pyramid 


alia, P, tremula), +t ogg 
Willow (Satie alba, S. Capreag s. Frogs 8. purpurea, 8 

triandra, S. viminalis), on 
Ash (Fraxinus excelsior and F, Ornus), ve 
Elm (Ubuus campestria, U. montana, U. suberosa), 152 
Maple (Acer campestris, A. platanoides, A. Pseudo-platanus), 
‘Alder (Alnua alpina, A. glutinosa, A, incana), .. we OMT 
Acacia (Robinia Pseudo-acacia), | + ae 089 
Lime (Tilia argentea, 7. grandifolia, 7. parvifolia), =. 0°09 
Spruce (Abies excelea), — .. Ne sf as 18°81 
Silver fir (Picea pectinata), on + 881 
Beots pine (Pinus sylvestris), aa 191 
Larch (Larix europ@a), v4 7 BS 0-06 


Total, « 100 

Tho following trees and shrubs also occur in the forests, but not 
in sufficiently large numbers to be mentioned separately in the 
above list Quercus pubescens, Q. hungarica v. conferta, Castanea 
vesea, Corylus Colurna, C. avellana, Sorbus Aria, Prunus spinosa, 
Juglans nigra, Platanus orientalis, Morus nigra, Rhus Cotinus, Cor- 
nus sanguinea, Pinus austriaca, P. Mughus, P. Cembra, Juniperus 
communis, Tatus baccata, Experiments with a view to the intro- 
duction of cortain foroign species have been made in the Stato 
foresta, 

The aroas actnally covered by the principal groups of species 


are as follows, vize:— 
Bqure Miles, 


Ouk, Me Hi ri es as 9,930 
Bowch and other broad-leaved species, +. it 18,761 
Conifers, ee . es w. 6,768 


Total, .. 85,459 
The following table shows the area oceupied by each of the prin- 
cipal groups of species in tho State forests, and their distribution 
throughout tho three zones of altitude :— 


Metres. Feet, 
Plains, Oto 200= Oto 646,) 515 810 ll 826 100 
Low hills, 200 to 600=656 to 1968,) 380 906| 92) 1,878} 1,002 
Monntains above 600=above 1968,) 514 1,784; 1,564] 8,849) 11,861 


Total square miles, 946 3950 1,657| 5,568| 12,963 
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Mawacement anp Wongina, : 

Previously to 1848, when the fendal system still prevailed in 
the country, the Hungarian forests were, genorally speaking, valu- 
ed almost solely on account of the game which thoy harboured. 
They were very little worked, and their revenue was merely that 
obtained from grazing, from the collection of acorns, and from the 
snle of firewood ; timber was used exclusively far local purposes. 
A few forests only, situated either near rivers, such as the Danube, 
Tisza, Garam, Vag, and Arva, or around mines and smelting fur- 
naces, or in the neighbourhood of large towns, yielded any con- 
siderable income to their owners. After the year 1850, when the 
feudal system had ceased to oxist, the situation was extremely un- 
favourable to proprietors of land, who, a few years later, when, in 
consequence of the extension of railways, new markets were opened, 
tried, without thought of the fature, to realise as much as they 
could from their forests, the importance of maintaining which they 
failed to understand. They did not, in most cases, possess the 
capital required to work them on their own account, and they there- 
fore farmed them out, on from five to ten years’ leases, to merchants 
and contractors, whose sole aim was to get tha timber ont at a 
cheap rate. The proprictors were unacquainted with the prices 
paid for wood in the market thoy would not inour the expense of 
having their forests properly valued, and were ignorantly satisfied 
if they received considerable sums of money for forests of large 
extent, even though the rates paid to them were ruinously law. The 
first merchant who come carried off the finost timber, those who 
followed him taking, each in succession, his choice among the best 
of the troos which remained, and paying still emaller prices. 

In this manner the wood was cleared out of the more accessible 
forests hy slides, canals, and streams, and they rapidly became 
denuded ; while the large qnantity of wasto-wood, resulting from a 
too prodigal felling for large timber, brought about a depreciation 
in the price obtainable for firewood in other forests. In conse~ 
quenco of this, and of the general absence of communications in 
the country, which caused the timber over the greater part of it to 
have little or no value, a large proportion of the bost oak. forosta 
were ruined by continued grazing, and wore reduced to the condi- 
tion of forest pastures and acorn grounds ; indeed, in many ine 
stances thore was little left in them but old stumps ; and where the 
cattle permitted the growth of young troes, the ground was taken 
possession of by beech and hornbeam. At the same time, valuable 
beech and ping forests, extending over thousands of acres, wore ent 
or burnt down, with the deliberate object of turning thom into 
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pastures, which wero then considered to have more valno than for- 
ests yiolding no revenue, The oak forests will now gradually be 
restored ; but very few of them, except in Slavonia, can be worked 
for a long series af years. Ti, was formerly the practice to permit 
grazing during the fellings and tho years immediately suecceding 
them, and numbers of cattle were bred who passed their whole lives 
in the forests ; it must therefore be considered a fortunate cireum- 
stance, that, after the valuable troes wero felled, a crop of shrubs 
was able to spring up here und there and afford some shelier to 
the ground. 

Subseqnont to the year 1850, sn inconceivable amount of 
harm was done, tho forests near the principal lines of export, or 
situated in the vicinity of towns and manvfactories, having been 
worked far too heavily, At this time also, forests of large oxtent 
were conceded to communes, who, not sufficiently understanding 
their value, destroyed them ; and the timber and even the soil of 
many forests, the property of joint owners, was sold by the co-pro- 
priciore, who preferred the small sum of money ¢Mey could then 
raise on them to the permanent revenue thoy might ultimately have 
obtained under the more favourable conditions of tho future. Con- 
siderable areas also were cleared for cultivation, and the result was 
in many cases disastrous ; as for, instance, along tho banks of the 
Danube, the Tisza, and the Temes, where formerly fino oak forests 
grew, but tho ground is now occupied hy marshes, A recent case 
of this kind occurred near Arad, on the Maros, whero, the forest 
growth having been cleared away, the soil rapidly deteriorated, and 
js now fitted neither for agriculture nor for forest. 

Owing to the above canses, the condition of the forests, espeetally 
those which belong to communes and private proprictors, is at the 
present time very poor—excessive felling, imperfoct regeneration, 
and uncontrolled pasture having led in many loculities to the most 
molancholy rostlis ; as witness the shrub forests on the higher 
mountains, the moving sands of the Alféld or great plain lying 
betweon the Dannbe and the Tisza, and the stony avalanches of the 
Karst between Trieste and Fiume, where the soil, when protected. 
hy forests, was extraordinarily fertile, but now the limestone rocks 
have been completely denuded ; and if the country is to be allowed 
even gradually, to recover itself, the exclusion of cattle, sheep, 
and goats from the whole area, by successive blocks, is an absolute 
nocessity. 

But although, on tho re-establishment of a constitutional Govern- 
ment in 1867, matters began to mend, little real progress was made 
until 1879, when the presont Forest Law was passed. This not 
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only ensure the proper management of the forests, but regulates 
tho floating of loose logs and timber rafts, as well as the transport 
of forest produce by land, thus protecting both the owners of 
forests and the timbor merchants, as well as the persons through or 
over whose property the produce passes ; and the forests are now 
under proper control throughout tho entire country. 

The old way of working was not one calculated to develop a 
good system of sylviculture ; but now, as the forests become thin~ 
ner and wood dearer, mountain sides being denuded and river banks 
undermined, the necessity for the carly introduction of a better sys- 
tem is realised, and poople begin to appreciate the new law, which, 
if iteame at the last moment, did not como quite too late ; and un~ 
der it a good and cortain forest revenue may still be looked for. 

The oxcessivo follings practised between 1850 and 1880 so re- 
duced the stock of timber in the forests, that they have not now, 
with comparatively few excoptions, sufficient to enablo their ra- 
tional management to be at once undertaken, 1t has boon calen~ 
lated that the stock remaining is not more than two-thirds of what 
it ought to be, and a duo proportion of age-classes is rarely found. 
On the other hand, however, in about one-fifth part of the entire 
area, the forosts which horo consist principally of beach, but partly 
also of conifers, cannot yot be worked on account of the absenco of 
export roads, which, in many cases, it will not at present pay to 
make ; and these forests will, as they are gradually opened out, 
supply the home and foreign markets for some years to como. The 
statement, then, which is ofton heard, that there is still a great 
stock of wood in the forests, is only true regarding parts of them. 
It is said that in the State oak and fir forests, the stock of timber 
falls short of what it should ba by 575 and 649 millions of cubic 
foot respectively, whilo in the beech forests the stock is in excess 
by 1,013 millions of cubic feet ; and the condition of the forests 
owned by other proprietors is certainly not more favourable than 
thia, Tho all-round density of the forests is probably not more 
than from 6 to 7, and the younger age-classes, where they exist, aro, 
generally spoaking, in an unsatisfactory condition. It used to be 
the custom to sell, in addition to the ordinary fellings, the ash, elm, 
maple, and other species found scattered hore and there through- 
out the forests, and on this account it is now very difficult to ob- 
tain wood of theso kinds at reasonable prices. 

Until recently, then, rational treatment was, especially in the 
communal and private forests, almost completely neglected. Now 
the forests aro managed ax high forest, coppice, or coppice with 
standards, in the following proportion, viz. :— 
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: Square Miles. 
High forest, with a rovolution of 80 to 120 yoars, 
extending in rare cases, to 160 years in the oak 
forests, +s. Ee 25,867 
Simple coppice, 10 to 60 years,. : 10,028 
Coppice with standards—standards 80 to 120 yoars, 
coppice 20 years, .., on oe oe 64 
‘Total, wae 85,459 


In the State forests the proportion is as follows, viz. :— 


Beech 
and other 
Oak, broad- | Conifers.) Total, 


leaved 
Bpecies, 


High forest, 924 | 2,795 1,498 | 5,212 
70 


Bimple coppice, ... 18 i 88 
Coppice with standards, os. 2 ||) fs 3 
Forest of Protection (selectior 

method), wae ue 2 84 164 250 


Total aquare miles, oe 946 | 2,950 1,657 | 5,558 


Regeneration by natural means is resorted to as far as possible 5 
but both early and late frosts are very frequent, so that a crop of 
seed eannot be looked for oftener than once in five years, and since 
tho year 1880 regeneration hy planting ar sowing has heen largely 


practisod. During 1884 the following areas in the State forests 
wore regenerated by natural and by artificial moans respectively, 
Ue. 
Square Miles, 
Natoral, Pie wee os we ae 26 
cate owing ae oe 8 
Artificial, { Prnting, ee & oT i 
— 19 


Total, ‘a 45 
The total cost of the sowing and planting work was £4,183, or 68, 
10d. per acre for sowing and 7e, for planting. 

The spruce, Abies excelea, is the most important of the conifers 
found in Hungary. It is, generally speaking, grown unmixed with 
other species, and the forest is clean-felled, the ground being 
reatocked artificially two yoars afterwards, The advantages of 
growing forests composed of a mixture of species has not yet been 
fully recognised, except in tho State forests, where in suitable re~ 
gions, when the production of large timber is aimed at, it ts now 
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tho rule to mix spruce, silver fir, and beech in the following 
Proportions, viz. 

50 to 60 per cont. of spruce. 

20 to 80 =, of silver fir. 

10t020 {, of beech. 


Thore is a great deal to be done in the way of restocking hare 
ground ; the funds hitherto granted for this purpose being insnfii- 
cient to admit of satisfactory progress being made. But the State 
gives out plants gratis to proprietors of all classes, and nearly 11 
millions of them have been distributed during the years 1883, 
1884, and 1885. The species principally omployed are as follows, 
viz. :—The Robinia pseudo-acacia, which grows very rapidly, yields 
excellent firewood, vine props, and timber of small size ; the Scots 
pine, which is plarted out ata year old, but in some districts is 
without needles for a part of the year, and in the northern pro- 
vinces suffers much from snow ; and the black Austrian pine. The 
Jarch does very well in some districts, and considerable attention 
has recently been paid to it, 

In former days, forest Management was directed principally to 
the production of firewood, and this is still the case on many pro- 
perties, But as soon as the improyement of communications 
enabled timber to be carried to distant markets, even beyond the 
national frontiers, and the diminution of stock caused a rise in 
prices, attention began to be directed to the production of large 
timber of good quality. During the last ten or fifteen years, how- 
ever, many young oak and spruce forests have been cut for tanning 
bark, and a good deal of harm has been done by over-cutting for 
this purpose. 

The minor products are at present confined almost exclusively to 
grass, acorns, and nut galls; the various industries which in other 
countrics are usually found to flourish around extensive forests not 
having yet been developed to any considerable extent. 

Grazing is, however, an important question, both on account of 
the large number of cattle and other animals which have to bo 
kept alive, and also on account of the revenue it yields. The 
forest pastures aro very extensive, and their existence is, as has 
previously been explainod, one of tho principal causes to which the 
present bad condition of the forests is attributable. Tt has been 
assumed that 1 buffalo, 1 horse, 3 donkeys, 3 pigs, 10 sheep, and 1 
goat, ench of them require as large a provision as 1 ox or cow— 

8 oxen under 3 years of ago being eyual Lo 2 full-grown animals, 


Qhorses ,, 3 yy a 1 animal, 
Zdonkeys,, 2 ” Yoo» ” 

4 young pigs ” 1 ” ” 

8 lambs or kids 1 


” ” 


4y 
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And on this assumption, the equivalent of 8,800,000 oxen has to 
he provided for. But it has boon calculated that the non-forest 
grazing grounds do not, at tho most liberal rato of production, 
yield enough grass for more than 5,300,000 oxen 3 and as stall 
feeding is very rarely practised, threo millions of cattle have to be 
provided for in the forests. But if every acre were made available 
which could, without risk io the crop of trees, be opened for graz~ 
ing, not more than one-fourth of the three millions of oxen could 
he properly fed ; and this fully explains why the forest pastures are 
now being ruined by over-grazing, while the cattle are, generally 
speaking, in very poor condition, Legislation on the subject is 
urgently needed. People in Hungary, as well as in other conn- 
tries, sometimes assert that the forests do not suffer from grazing 5 
and they cite examples to prove that they have known vory well, 
and carefully watched for the last 20, 80, 40, or 50 years, such 
and such forests, which have always been full of cattle, and still 
continue to exist. But, notwithstanding this evidence, it is certain 
that, even where forests too heavily grazed over have not disappoar~ 
ed entirely, thoy havo suffered severely in their rate of growth and 
in the quality of the wood they produce, while their complete dis- 
appearance is only a matter of time. 

The damage done by fires is not so serious in the north as it is 
in the south and east, where shepherds frequently devastate large 
areas by burning them over, in order to obtain fresh pasture for 
their flocks, Attacks by insects, principally Bostrichus typographus, 
are frequent, especially in the eastern provinces ; here also danger- 
ous storms very often oceur. It is suid that in 1884 the damage 
done in the Stato forests alone, by fires, wind, insects, and the like 
canses, was as follows :— 


No, of Arens affected, 
instances, Acres, 

my Broad-leaved forest, ... 1,693 
Fires, 78 1 Coniferous forest, | 1. | 84 

—— 1,727 
Inundations, «19 as is 99 
Wind, ve 51 (800,000 eubie fect of wood), 896 
Frost’and snow, 7 (88000 4, ), . 956 
Tats, 1 be 405 
Insects, 17 3,415 


6,998, 

In 1867 there were only 1,390 miles of railway in the kingdom, 
now there is a network aggregating 5,530 miles all over the coun- 
try; and no less than £8 per cent. of tho merchandise carried by 
goods train, and by the Danube Steam Navigation Company, con- 
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sista of forest produce. Twenty miles of narrow-gauga railway 
have been constructed for forest purposes. There are also 
4,460 miles of State roads, 
28,005, Departmental roada, 
35,9838 = ,,  Commanal roada, 
1,799, __ rivers and canals which ean he used for floating wood. 


The State roads are kept in good order, but those belonging to 
communes are not so. In addition to the above, the State has 148 
milos of dry slides, and 65 miles of wet slides, with 93 reservoirs 
constructed for floating purposes, and holding 175,060,000 cubic 
feet of water. There are also 62 booms, aggregating 8,040 yards 
in length. 

Tho flouting of timber from the mountain forests to the plains, 
and thence to the markets, is still largely practised, especially in 
the Carpathians, where, notwithstanding the huge quantity of 
timber, principally beech, consumed annually in the maintenance 
of river banks, the erection of weirs, and other works, this system 
is considered cheaper than to construct and repair cart-roads, 
which, as they are not roquired for other purposes, would have to 
be paid for entirely from the forest budget. The rates for trans- 
port by water are also, beyond comparison, lower than those for 
transport by road ; and the latter would be enhanced if the large 
amount of wood now water-horne were to be thrown on to the 
roads, 

These considerations appear to justify the existing arrangements, 
in spite of the lavish expenditure of wood on works connected 
with the floating of timber, which must strike with astonishment 
every visitor to these regions. 

When the quantity of snow on the ground does not render this 
impossible, the fellings are usually made in the winter ; but other- 
wise they aro effected after the snow has melted, say about the 
month of May, when the sap is beginning to rise. Tho trees are 
immodiately barked, the top branches being left uncut, so as to 
draw up the sap from the lower part of the trunk, and thus 
facilitate its drying. In autumn, the timber is cut up and con- 
veyed outside the limita af the block in which it was felled ; and 
in the succeeding winter, it is moved down to the river side, so 
that it may, in the spring and summer, ‘be floated down to the 
markets, As tho works of various kinds which have to be con- 
structed in connection with the floating arrangements are on a 
large scalo, and involve a very heavy outlay, the Forest officers are 
required to possess a complete knowledge of this branch of cn- 
gineering. % 
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Sufficient labour is, generally speaking, obtainable among the 
agricultural population for all ordinary work, such as sowing and 
planting, sliding, dragging, floating and sawing of timber, making 
of charcoal, and the like ; hut should large orders be revived for 
cask staves, or railway sleopers, contractors bring additional work- 
men from the Austrian province of Carniola. It is customary to 
farm a portion of the forest produce to the commune, in return for 
the transport of a certain quantity of wood. Tho timber floaters 
are a strong hardy race, whom long practice has taught to work 
with safety upon the most difficult and dangerous rivers, The ori- 
ginal workmen wore Germans from tho Black Forest ; but there 
aro now many “Szckelyck” from Transylvania, and Wallachians, 
who have learnt the business from the Germans, 

A bad feature in the present system is that, partly from long 
custom, and partly from the prevalence of a falso idea, that the 
standing stock is very abundant, the cutting up and working out 
of the produce is wastefully conducted, thus causing a losa of from 
30 to 40 per cant, of the wood. As tho stock of timber decroases, 
and prices rise, an improvement in this respect will doubtless be 
effected ; and, when the workmen are better trained, much of the 
present waste will be avoided. The State employs 2,983 perma- 
nont, and 19,840 tomporary hands. The former, who uch 2s ine 
structors to the latter, are a most useful class ; and somo colonies 
of thom, founded during the last coutury, now form prosperous 
communes on the borders of the State forests. 

Tho rates paid for daily labour are usually from 1s. to 2a. 6d. 
for a man, and from 8s. to 82. for a cart and two horses. But 
work of most kinds is, as a rule, executed by contract, or by pioce- 
worl, at fixed rates. 


ADMINISTRATIVE ORGANISATION. 


Before 1881, tho direction of all forest affairs was vested in the 
Minister of Commerce ; but in that year it was transferred to the 
Minister of Agriculture ; and at the same time the administration 
of the forests was confided to a special branch, which was relieved 
of the management of the State agricultural property, and com~ 
plotely freed from all other work. Within the office of the Minister, 
forest business is dealt with by the Director Genoral of Forests, 
who, acting as his delegate, docides, with certain exceptions, all 
questions that aro submitted to him. lis office is divided into 
three sections, which take up matters referring to the State forests, 
working plans, and inspections respectively. Each section is andor 
a Forest Councillor. Section 17 of-tho law prescribes that tho 
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Proprictors whose forests come undor its provisions, must employ 
tho number of managers and guards fixed by the working plan, 
and this forms the basis of the organisation of the Hungarian for- 
est Service. 

The State forests are now divided into 18 Conservatorships, with 
an average aroa of 310 square miles, each of which is controlled by 
a snperior administrative officer, corresponding to a Conservator, 
who is in communication with the Director General. The Con- 
servator directs, inspects, and controls. His circle is formed by 
the aggregation of a numbor of divisions, the officers in charge of 
which aro under his orders. Among his various prerogatives may 
bo mentionod the following, viz. ;—He can engage subordiniles und 
fix their rato of pay ; grant leave within certain limits to persons 
of all grades employed within his circle ; approve of contracts for 
one year relating to the conversion or carriage of forest produce ; 
and order experiments or purchases of plant or stock to the value 
of £30. Ho can also sanction the annual sales of forest produce, 
in accordance with the tariff approved by the Minister, and order 
the erection and repair of buildings to the value of £160. 

The officers in charge of divisions, of which there are 167, with 
an average area of 33 square miles, act under the instructions of 
the Conservator, to whom it is theit duty to submit proposals on all 
subjects relative to the management and working of their forests. 
Authority in certain mattors is delegated to them, and they are 
not permitted to exceed their ordinary powers except in cases of 
emergency. Tho division is subdivided into beats, each in charge 
of a forest guard. hero are 1,272 of such beats, avernging 45 
square miles in oxtent. 

Forests which come under the provisions of section 17 of the 
Jaw, but are not the property of tho State, are managed under 
the authority of the administrative committees of the 64 depart- 
ments and 14 free towns into which Hungary is divided ; and 
each of theso acts through a sub-committee of three members, 
chosen cither from its own body or among other persons skilled in 
forest business, The State exercises conirol over the actions of 
these committees by means of inspectors, of whom there are 20 
in Hungary, each having two or more entire departments assigned. 
to him. The committee has power to decide, in accordance always 
with the provisions of the forest law, all quostions that are from 
time to time submitted to it by the commmnes or othor proprietors ; 
but it is compelled to take the advice of the Inspector, subject to 
an appeal cithor by thom or by him, in caso of disagreoment, to 
the Minister of Agriculture. In urgont cases, the Inspector, as 
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tho minister’s representative, has power to stop fellings or other 
operations which he considers detrimental to the forests; and in 
such cases tho administrative authorities and local police are hound, 
to support him. In case the committee habitnally fails in its duty, 
the minister can replace it by a State Commissioner ; and this has 
once been dono. Tho 20 Inspectors, with their 20 assistants and 
offices, cost the State £8,932 in 1884, and £9,360 in 1885. The 
supervision exercised according to law by these officers is not at 
present liked by the proprietors, especially by those among them 
who desire to enrich themselves at the expense of future genera- 
tions ; but tho good advice they have received has undoubtedly 
added many thousands of pounds to the valuo of their forest capi- 
tal. Experience continues to show the nocessity for the mainto- 
nance of the axisting system; and ihe Inspectors aro now called upon 
to redouble their efforts in order to safeguard tho public interests, 
and to correct the errors of the past, 

The State will take charge of, and manage through its own of- 
ficora on behalf of the ownora, the communal forests in any depart- 
ment, the administrative committee of which applies for this to 
bo done ; and many of the departments have availed themselves of 
this privilege with:the most satisfactory results, Small private prow” 
prietors may associate thomselves together for the payment of 
the establishment prescribed by the law ; and, similarly, communal 
forests of limited extent may be grouped together for purposes of 
management, and the overcharging of their budgets may be thus 
avoided. But if they neglect to provide, in some manner, the ne~ 
cessary managers and guards, the departmental administrative 
committee or Minister of Agriculture has power to appoint these 
officials, 

The number and distribution of the superior officers and subordi- 
nates omployed by the State is as follows :— 


Superior [ Subordi- | yseninta, | Total. 


officers, | nates, 

Central office, 27 27 
Tnapections, 40 40 
State forests,.., we 505 264] 2,111 
Communal forests mansged by 

the Btate, .., oe oe 12 1 13 
Higher school, : Zl), 3 7 
Lower school, sae 6 38 one 9 


597 | 1,846 264 | 2,207 
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The superior officers are of the following classes, viz.:—~ 
‘Yearly rate of Pay, 

No, with allowanoss for 

" lodging, Office, Ber- 

‘yante, and Horecs, 


Officers corresponding in rank with 


Conservators, 4... 88 £172 to £982 
Scoretaries, ... B10, 116 
Superintendants of Working Plans, = 9 1185) 164 
Assistant ditto, 


Depmty Conservators, 98 142 
Assistant ditto, 945, 106 
Bub-Assistant dit 76, «98 
Storckoepers and 85 60, 84 
Engineers, ... A Bt 15R 
Inspectors of DepOts, ~ 18 BF, 88 
Probationers,- vs ia a 44 
Apprentices. aus ve Th 29, © 8B 
Doctors, ae we 1d BL 90 
Regietrars, we 8 86, 68 
Accountants, wee 60 ABP, 200 


In addition to their yearly pay and allowances, these officers 
receive from 25 to 60 loads of frewood, and aro permitted to culti- 
vate from 5} to 28} acres of land, according to their grade. The 
pay and lodging allowanoo of subordinates ranges from £18 to £42 
ayear; they receive from 17 to 25 loads of firewood, and are al- 
lowed to cultivate from 4} to 54 acres of land, according to grade. 
Tho annual cost of the above establishment is about £93,550, or 
about 644. per acre of the forests they manage. 

The Inspectors receive ag yearly pay, lodging, and office allow- 
ance, from £180 to £204, with an additional £80 as travelling 
allowance. 

The Assistant Inspectors receive from £80 to £112, with £56 as 
travelling allowance. 

The seale of pay for officors in the State service corresponds with 
that fixed, during the last century, for other officials of similar 
rank ; but it is considered too low, and will probably be raised. 
These officers are entitled to pensions under rules passed in 1885. 
When necessary, officers and subordinates are accommodated with 
houses in the forest, the number of buildings erected for this pur- 
pose being as follows, viz. — 


For ps officers, one to three rooma, «. we 69. 
» ‘more than three roomie, a 239 
Bor stiperior officers and guards, . vo 867 


For guards, .. a wae BBO 
Offices, on on oe on ae we OT 
1,882 


~The service of the managers and guards employed under the 
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departmental administrative committees, is, like that of the Stato 
officials, permanent, and under fixed rules. They cannot be dise 
charged except under a prescribed procedure, Tho great private 
proprietors usually pay their employds at o rate which is from 25 * 
per cent. to 50 per cont. higher than that of corresponding grades 
in the State service ; but their appointments are not so well secured 
to them, and they have no regular pensions to look forward to. 

In order to obtain an appointment as forest officer or manager in 
any of the forests which are, by the provisions of section 17 of the 
Forest Law, under the immediate control of the State, 2 candidate 
must be a Hungarian subject, who has completed his studies at the 
High School, and passed as Bachelor of Letters or Bachelor of 
Science. He must either undergo the course of instruction at the 
academy at Solmeezbanya, or pass the final examination there, or 
be trained in some foreign school of the same class in which all 
the required subjects are taught. He must then, after serving two 
years on probation, pass the State Forest Examination, held at 
Buda-Posih, for which he cannot present himself unless he is qua- 
lifled as ahave. The proprietors of forests which are under tho 
provisions of section 17 cannot employ officers or managers who 
have not duly passed this examination. Section 87 of the Forest 
Law provides that no guard can, ten years after the promulgation 
of the law, continue to be employed in these forests unless ho has 
passed a preseribed examination. Ho must, in the first place, either 
pass through one of the secondary schools, and then serve for a year 
on probation, or he must show himself to be proficient in reading, 
writing, and arithmotic, and serve for three years on probation ; 
aftor one or other of which tests, and as soon as he has attained 
tho age of 24 years, he is eligible to pass the Forest Guarda’ Ex- 
amination, hold periodically in various towns throughout the coun- 
try. Guards are permitted to perform their military service after 
they have completed their course of instruction and probation. 

All officers, managers, and guards are sworn in, and they wear 
a uniform, preseribed, in the caso of the State forest service, hy the 
King, and otherwise by the Dopartmental Administrative authori- 
ties. Up to the end of 1884, tho following number of officers and 
subordinates in Hungary had been sworn in :— 

Superior Officers. 


In the service of the State, wee we 818 
In tho service of other proprietors whose forests 

are under section 17, ... ae “an 695 
Ditto ditto are not under 

section 17, ok 4 589 


Total, ow 1,008 
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OF these, 449 have passed the Stato Forest Examination. 


Subordinates. 
In the service of the State, ais ve 1,828 
In the service of other proprietors whose forests 
are under section 17, «.. we 14,598 


Ditto ditto ‘sre not under section 17, 6,926 


Total, 4. 22,842 ‘ 

Of these, 690 only have passed the Forest Guards’ Examination. 
About ono-third of the entire number of subordinates have other 
omploymont in addition to their forest duties, There are 360 
aworn superior officers and 2,400 subordinates in Croatia and 
Slavonia. Employés of both grades can prosecute enses of forest 
offences, and, if they have been duly sworn in, their depositions 
constitute a complete proof against the offenders. 

. Private proprietors, whose forests are not under section 17 of 
the law, can employ whom they please ; but their men must be of 
good character, and sufficiently instructed to be able to do their 
work efficiently. They have, however, ut the present time, very 
fow competent foresters. 


(To be continued). . 


A GOVERNMENT GRASS FARM IN INDIA. 


In 1882, the late Major General Sir Herbert Macpherson, wish- 
ing to improve the means of providing fodder for the mounted 
corps of the Army, became the lessee of the sides of the Railway line 
between Allahabad and Sirathi, and of about 500 acres of land in 
the Allahabad cantonments. This land, which had Jong been used 
for grazing, he simply preserved, but the rainfall being favourable, 
a fair crop of grass, amounting to 25,000 maunds, was harvested. 
Grass cutting was commenced in July, and it was wished, if pos- 
sible, to complete tho harvesting before the grass seeded. But 
labour was difficult to obtain during September and October, the 
season of the dhanif crop, and, consequently, the harvesting was 
not completed until much later. The quality, too, of the grass cut 
was inferior, and some of the hay was condemned aa unfit for fod- 
der. Altogether the result of the first year’s operations could be 
considered only tolerably satisfactory from a grass point of view, 
although the accounts at the end of the year showed a small net 
profit. 

In the next year, 1883, the area of operations was extended. 
Nearly all the cantonment lands, or between 2,000 and 3,000 acres, 

Az 
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wore leased at an annual rental of Rs. 9,504, and Rs, 5,000 wero 
paid to contractors as compensation for forfeiting their leases, In 
June, immediately after the commencement of the rains, this 
ground was ploughed as a proparation for sowing db grass on it, 
and fenced in to prevent cattle trespassing on to it. As in the 
previous year the railway land was leased for Its. 492, and the 
grass on it preserved. A portion of the cantonment land was leased 
out for public grazing, and some of it, chiefly Adnchar soil, on 
which it was impossible to grow grass, was leased out for cultiva- 
tion. By these means the actnal rent payable for the lands was 
reduced to about Rs. 2,000. Large sums were spent on cart roads so 
as to facilitate the manuring and weeding of the land. Some 
areas of barren land, upon which nothing was ever known to grow, 
were treated by what is known as the “ gatha-bandi’” method, 
being divided into plots, and each plot surrounded by a small em- 
bankment to prevent the rain flowing off the surface. By this 
method and by doep ploughing and hegvy manuring, these areas 
were soon rendered fertile. On the ploughed land a top dressing 
of manure, obtained from the litter of the slaughter cattle and 
transport animals, was put down, Grass was cut in September, 
but owing to the late rains almost all the first crop was destroyed, 
As in the provious year difficulties were experienced in obtaining 
labour during the sharif, -and cutting had to be continued unti) 
February. But as the rains lasted longer than usual, most of the 
grass was still succulent when cut. Some 15,000 maunds of the 
coarsest grass from the railway land was passed through chaff- 
cutters and issued to the transport animals, which consumed it 
greodily, although thoy refused it in its former state. Altogether 
the year’s operations resulted in a considerable cash profit. 

In 1884 the whole cantonment was added to the farm, the fruit 
trees being also rented. The railway land was given up, and a 
moro convenient aoa rented in place of it. By this means the 
area of the farm was ineroazed by 1,400 acres. 

It was necessary to loave a portion of the area for the public to 
graze their cattlo in, and also for cultivation, and one-eighth of the 
area was set aside to be rented out for these purposes. The sums 
realized for these lands amounted to Rs. 8,909, which very noarly 
paid for the rent of the whole area, although all the most suitable 
land for grass farming was retained. 

Ploughing was commenced as before immediately after the rains. 
A good portion of land was manured, but with the exception of a 
plot or two, no land was planted with\ddb grass roots. Expe- 
rience showed that manuring was more important for grass grow- 
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ing than ploughing. Some threo acres of perfectly barren land 
which had never yielded anything before, and which had not a blade 
of grass on it, was covered with manure ahout 2 inches thick, and 
without being ploughed, was allowed to remain in that state until 
the rains, when two Inxuriant crops of grass were cut: off the area, 
one in August and the other in October. Land treated in this 
way with cantonmont swoepings yielded four to five crops of grasa 
in tho year, and from not heing worth 6 annag an acre could have 
beon sold for Rs. 13 an acre, 

About 100 silos, each 13’ x 12’ x 6’ were dug in convenient 
places for storing the grass ; one silo in the centre of every 6 acres 
of moadow, the crop from this area being sufficient to Gill a silo of 
those dimensions. These pits were filled between July and Sep- 
tomber with grass cut and thrown into the pits by the cutters, at 
9 pies per maund of grass. But for these silos the grasses 
which ripen in August would have rotted. The construction of 
roads was continued, and much of the sloping ground was treated 
by the “ gatha-bandi” method with very favourable results. 

Grass for hay was cat from the 15th Octoher to about January. 
A good deal of hay was lost owing to its not having been stacked 
in properly constructed hay cocks. 

During the cold season whenever it rained and it was possible 

to plough, as many ploughs as could be obtained were put on to 
prepare the Innd for the following year’s crop, and all manuring 
was completed before the following June. This proved very ad- 
vantageous as it was found impossible te prepare all the land at 
the hoginning of the rains. 
«The year was a very flourishing one in nearly every way. A 
large profit was made from the fruit trees alone, which rented for 
Rs. 800 from the Cantonment Magistrate, were let out to various 
individuals for Rs, 2,100 altogether. 

In 1885, in addition to the land rented the previous year, all the 
encamping grounds about Allahabad were taken over by the farm, 
at the usual rent which had been realized by the Collectors in pre- 
vious years, with a view to supplying mounted corps on tho line 
of march with fodder, 

The samo Jand was let ont for public grazing and cultivation as 
in the previous years, and Rs. 11,386 were realized from this 
source. This sum very nearly amounted to the whole rent paid 
for the farm. 

Although a very large extent of land had been ploughed and 
manured during tho winter months, a large portion still remained 
uncultivated. This was ploughed and manured during the rains, 


550° 4 GOVERNMENT GRASS FALM IN INDIA, 


from about the 18th June, and the land ploughed during the 
winter was also ploughed over again. Ploughing was completed 
hy the 20th uly. No dith graves roots were planted, a plentiful 
supply having sprung up all over the farm. Every barren spot 
was ploughed and thickly manured with excellent results. 

Owing to tho “ gatha-bandis” having beon made in the dry 
season, many breaks were made in them by the wash of water 
during the rains. But whore properly made they proved most 
valuable on uneven or sloping ground. Land treated in this way, 
which before was barren, was soon covered with grass, and cotton 
and castor vil plants sown on the ridges flourished well. On level 
Jand they cansod considerable loss through the water lodging in 
the plots and rotting the grass. But the sloping ground, where 
the “bands” can he employed with advantage should not be 
ploughed, as the loose fine earth becomes washed away, and there 
being no moisture)the grass withers before it comes to maturity. 

A considerable sum of money was spent in “bunding” a rae 
vine to form a lake (now ealled “ Macpherson Lake.”) Along the 
sides of this Iake largo numbers of tamarind, orange and mangoe 
trees and bamboos were planted. The old fencing trenches round 
the camp grounds in the farm wero replaced by sowing those 
trenches with babul seed, so as to form a hedge which, after a 
little careful pruning, soon formed an excellent defence against 
cattle trespass. 

Weeds appeared in great numbers and soon outgrow the grass. 
They had, therofore, to be up-rooted at very considerable expense, 
It was found that the pods of the most abundant weed, the “ bha- 
rurf,” were oaton by camels and goats, These were therofore 
siloed and given to tho bullocks which devoured them. This some. 
what reduced the cost of weeding. 

Oats were sown on the “kachar” land, (on which this cereal 
grows well,) for the Battery horses, and was sold at Rs. 3 per 
maund, 

From Docembor 1885 the farm had been placed more directly 
under Government as regards account. The financial report of 
the year again showed a very considerable profit. 

In 1886 grass cutting for rations and ensilage was commenced 
on the Ist July. This year after considorablo difficulty, and by im- 
porting labourers from a distance, the cutting was done at 6 pies a 
maund of green grass, instead of at 9 pies the rate paid hither- 
to, 

Owing to the rains continuing until later than usual, hay mak- 
ing was not commenced until the 24th September, and was con- 
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tinued until the middle of December, when the third crop of grass 
grown was cut, - 

Oats and various other forage crops, such as carrots, were sown 
in varions places, and when harvested, were issued to the transport 
animals with yery considerable profit. 

The grass lands were again overgrown with weeds, and expen- 
sive weeding was in consequence necessary. Over 4,000 maunds 
of weeds were siloed with grass for the bullocks, The worst weeds 
wore used for manure. At the close of the year the profit was 
again considerable. 

Tho results of the five years’ working has been as follows :— 


d out to Army hoveee and 


Lranaport animals. Net profit 
Year of working. on the 
Groes | gy Mirelon | aey fneeaions 
lay. {neous crops,| Euailage, i 
Cs ne ie 


: | Maunds. | Maunds. | Maunds. |Maunds,| Ra, 
1882-83, we | 25,000 os oe a 1,494 


1883-84, we | 10,708 | 17,594 ? 861 6,777 
1884-85, 51,873 | 29,046 2 14,571 | 28,596 
1885-86, we [ 14,266 | 56,789 965 1 10,842 
1886-87, + | 56,155 | 19,950 3 24,088 | 17,837 


But the collateral advantages derived from tho undertaking 
have been much greater than those shewn in the above tabular 
statement. 

je value of the cantonment lands have been much enhanced ; 
‘htndreds of acres of barren waste have beon reclaimed, ravines 
filled up and roads opened out; over 8,000 fruit trees and many 
hundreds of other treos have been planted throughout the canton- 
ments, and a larga park made and enclosed and a lake formed. 

From the experience gained in the management of the farm, 
it appears that tho most economical way of cutting grags ona 
large seale in India ta hy weight, not by aren, or by Inbanrers an 
daily pay. At first 9 pies per maund of green grass were paid to 
the coolies for cutting the grass, but this was afterwards reduced 
to 6 pies when the crops became heavier. At the former rate 
some men enrned as much as 12 annas a day. 

The weighing takes up a great deal of time, and becomes im- 
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possible if left until the end of the day, when the coolies have 
finished their tasks. Each maund or bundle of grass should bo 
weighed as out; the grass cutters’ names being written down at 
the commencement of the work, the Overseer has merely to mark 
the weight opposite each man’s name as each bundle is brought to 
him by the cutter for weighment. The head Ovorseer totalling 
theso figures can then pay the men at the elose of the day without 
any delay. 

The cut grass should be spread out to dry, immediately, a fow 
coolies on daily wages being employed for this work. The hay 
should be turned over seyeral times during the day, and at night 
it should be collected into small cocks to protect it from tho dow. 
In the morning whon the sun is hot it should be spread out again 
until dry, but not left drying long enough to allow all the suc- 
culent matter in it to evaporate. With a bright strong sun cone 
full day’s drying is generally sufficient, when dry the hay should 
be stacked into substantially built cocks. 

The best time for cutting the grass is in Soptembor and October, 
just when the seed is ripening, but before it has fallen. When the 
ground is cultivated and the rain sufficiont, an early crop of grasa 
will have to be cut in July. This, where there is much rain, will 
be lost if not “ sileed.” Well manured lands will give four or even 
five crops of grass between June and December, and will some- 
times yield as much as 500 maunds of green grass per acre in the 
twelve months. : 

To obtain a good crop of hay the ground must be carefully cul- 
tivated. Grass like other crops requires ploughing, manuring, and 
weeding. A country plough with bullocks and driver can be hired 
during the slack season for 4 annas a half day, or 8 annas a 
tull day, and each plough is supposed to tarn up about three 
quarters of an acre aday. This contract ploughing requires, how- 
ever, great supervision, a3 the drivers, to spare their bullocks, will 
not plough deop if they can avoid doing so. There are threo holes 
at the top of the shaft of the plough. If the first hole is used the 
ploughing will be deep ; not if the others are used, Another trick 
the drivers have for saving their animals is to tighten the rope, 
called the “nadha,” which connects the yoke with the shaft of the 

lough. 

: "The best senson to plough land intended for grass is during the 
winter months; advantage being taken of every shower of rain, 
as the ground, except during or immediately after rain, is often 
too hard for the plough to break it up. Ploughing during the 
monsoon rains kills the young grags germinating from the seed 
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which fell during the previous year, and the benefit of the plough- 
ing does not appear to be obtained until the following year. 

Manuring is more important for grass, even than ploughing. 
It can hardly be spread too thickly. A good crop of grass can be 
obtained by simply surface manuring about 2 inches deep. Litter 
from the farm yard, or sweeping, serve oxcellently well. Barren 
land ploughed and surface manured with the cantonment sweepings 
yielded five crops of grass in the yeur. The manuring should be 
done together with the ploughing during the winter months. Al- 
though it may be thought that the best part of the manure spread 
during the winter will be wasted, experience shows, that for grass 
it anewors best, becauso it koops tho land soft during the summer 
months and sholters the roots of the grasses. 

Barren and bare soils are often so hard that they can only be 
ploughed, while they are softened by the rains. If after plough- 
ing and manuring such lands a crop of gram, which does not re- 
quire a rich soil, be put down in October, the proceeds will almost 
defray the expense of reclaiming the land. 

Weeding will often be necessary if a good grass crop is re~ 
quired, and will prove expensive ; but there is nothing for it but 
to uproot the weeds. The operation will in the end pay through 
the improvement of the crop. Captain Wingate, Assistant Com- 
missary General, bogan the Allahabad Grass Farm in 1882, and 
carried it on for three years under the orders of that distinguished 
officer the late Sir Herbort Macpherson. Sergeant Overseer 
Meagher, who was trained under Captain Wingate, has continued 
to carry on this grass farm on tho same lines with yearly increas 
ing success, The Overseer is described as a man of untiring zeal 
and energy, of exceptional educational attainments for his class of 
life, and of the strictest integrity. : 

The lesson taught by this singalarly successful experiment might, 
porhaps, be utilized in tho Punjab in connection with the so-called 
Military Rakhs, or areas set apart for providing the troops with 
fuel and grasa, and, indeed, in other cases too. With: BARDS: 


SLEEPER SLIDE. 


Derra an inspection of the Mandi State forests, T had an ope 
portunity of seeing the sleeper slides constructed by Mr. ©. B. 
Fendall, Manager of the Mandi Forest Company, and late an As- 
vistant Conservator of Forests in the Punjah, a short account of 
these may be acceptable to your readers, 


654 SLEEPER BLIDE, 


There are two slides, one 6 miles long in the Godwa forests, and 
the other 4 miles in Godanu. ‘These forests are situated about 20 
miles from the Sutlej river, the khud or mountain stream is only 
workable for sleepers for 14 miles, the problem was how to get the 
sleepers over the intervening 6 miles. Last year Mr. Fendall 
erected two small slides about 1} miles, and their success led him 
to adopt the same plan. But whereas last year he had utilised 
sleepers and scantlings (5” x 4”) in the construction, he could 
not afford to lock up such an immense number as would be re- 
quired for 10 miles, so he bought inferior pines and sawed up 
boards 12’ x 15” x 8” and 12’ x 10* x 3°, the 3 inches was sub- 
sequently reduced to 2} inches. The main idea is the old one in 


use in the Jaunsar (North-West 
Provinces) forests, viz. a frame 

(sikanja) of form shown, as heavy 

as possible. 

The total Iength of the “sikanj&” is 30 inches, but this is not 
constant, In the frame is placed horizontally first the 15 inch 
boards, and then on each side of it vertically 10 inch boards. Where 
there is n straight run for the slide, the breadth is reduced from 15 
to 13 inchos, and even 12 inches, the size of the sleepers being 10° 
3” x 10}’ x 5)”. This is all simple enough, but there are some 
few little dodges which I think will be usefully recorded here. In 
the first place plane the edges of the bottom boards, and the inner 
portion of the side boards where they touch the bottom boards, 
then drive your wedges home so as to tighten it allup. Thon pass 
asaw down both sides of the bottom board, so as to give it a rough 
edge; having done this looson your wedges, ram in moss as tight 
as you can, and then finally tighten your wedges. Secondly, al- 
ways haye a “sikanjé” in the middle of one length ; if this is not 
put in, you will never get the moss to stay in its place. In bad 
places have two “sikanjés.” In all curves have the outer edge 
slightly higher than the inner, this tends to make the sleeper con- 
stantly slip towards tho inner side, saving wear and tear on the 
outer boards, Thirdly, have as big curves as the ground to be 
traversed will allow of. A big curve of course increases the length 
of the slide, and is therefore more expensive, but it is amply repaid 
hy the sleepers not having a chance of jamming. Mr. Fendall 
tells me he tried the plan of making a slide without any pools in its 
entire length, and it was a ghastly failure. Have a pool in at least 
quarter of a mile, and side canals bringing in water wherever they 
can beerected. Slide-men when hurried are apt to put sleopers 
into the slide too quickly one after the other, Never allow thia, 
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but let éach sleeper get well away with a large quantity of water 
Gehind it, In this way you will have less chance of the sleeper 
being left behind the water. If you have 5 inches of water run+ 
ting into the slide, and the joins are fairly watertight, then-two to 
threo sleepers per minute will be a good rate at which to send off, 
or in great slopes one per minute, so as to allow time for the water 
to refill the slide after the passage of each sleeper. Never send a 
sleeper down a damp slide, it. gets such a pace on that it knocks the 
slide to pieces, besides being dangerous to the men working about it. 
Bunds.—As before noted a pool is required at least every quar- 
ter mile to make the bund divert the water so as to run in one 
small channel, then commence the stone work, filling up all cavities 
with well rammed earth. Fill up the face of the bund with at least 
2 feot of well rammed earth or sods, then shut up the hole you have’ 
left for the escape of the water. You will of course have been care- 
fal, first of all, to have a stone ready accurately fitting the escape hole; 
if yow have not done this, you will have no ond of trouble, and the 
cost of making the bund watertight will be great, Never have the 
top of tho bund higher than the sido boards of the slide. Let flood~ 
water pour over the whole of the top of the bund, If you try to im= 
prison it so as to go over one portion, that portion is hound to go, 
and the gap will tend to constantly increase in width. Muke the 
mouth of the slide where it loaves the bund, 20 inches wide for two 
joins, and have these two joins level; this saves a lot of trouble in 
sending off sleepers. If water gots low, you can easily diminish 
Croat Section of “Stop.” the width, but keep the two joins level. 
‘Stops.—On vory steep slopes use “stops” 
to break the fearful pace the sleepers get on. 
Have the bottom board of the slide where the 
stop bangs after the passage of each sleeper 
well backed up, and have side guides. 


4 F. 0. LemancHann, 
Kangra Division. 


PINE RESIN IN JAUNSAR. 


‘Anovt 20 maunds of crude resin hava now been subjected to dis- 
tillation in tho chemical laboratory of the Imperial Forest School. 
Neglecting waste, the result is as follows :— 
Yield in 
oi. Colophony. 
Pinua excelsa, +» +» 22 percent, 78 por cent, 
Pinus longifolia, .. de GIB 5p ey, 


ba 
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Tho ernde resin was brought into a copper retort, melted and 
then heated under admission of a small supply of water. Equal 
quantities of water and of oil of turpentine began to distil over, 
the two liquids soparating from each other according to specific 
gravity. Tho proportion of oil diminished gradually, and when it 
had been reduced to about one-tenth of the volume of the water, 
the process was stopped. The remaining liquid resin was poured 
into an iron vessel and heated briskly to drive out all volatile 
matter, After cooling, a clear semi-transparent solid resin of am- 
ber color (colophony) was left. The oil of turpentine was col- 
lected and shaken with water and litmus solution. The litmus be- 
came red owing to acetic acid present, and a further shaking after 
addition of a little sodium carbonate, restored the blue of the litmus, 
indicating that the oil had been thoroughly freed of acid. This 
neutral oil was then allowed to stand, and after about four days it 
became clear and ready for use. 

The presenco of acid in the crude resin is proved without any 
doubt. By adding sodium carbonate to neutralize the acid in the 
distilled water of Pinua longifolia resin, I produced a salt which I 
afterwards treated in a glass retort with strong sulphuric acid. Tho 
result was @ vory pure strong acetic acid. 

There is a great difference between the resin of Pinus excelsa 
and of Pinus longifolia. The former produced a mere trace of 
acid, so that a treatment with soda was almost unnecessary. Tho 
latter, however, gavo a larger amount. : 

The oil contained at first about y¢soth part of acid, and during 
the ordinary process of distillation, the crystallised soda, which was 
required to neutralize the resulting oil and water from P. longi- 
Folia, amounted to about 0-2 per cent. of the crude resin. This 

- implies the presence of about 0-1 per cent. of acetic acid in the 
crude resin. But on continuing tho distillation with water for 
five days, the acid which distilled over with the water amounted 
to about 0:25 per cent, 

In Sir D, Brandis’ N.-W. Forest Flora, page 508, it is said 
that soda is used in the Punjab during the distillation of oil of 
turpentine. I mixed soda up to 2 por cent. of tho crude resin with 
tho latter in the retort, but this had not the effect of removing the 
acid. Even an addition of 2 per cent. pura sodium hydrate 
(caustic soda) to resin, out of which almost all oil and a great deal 
of acid had already been expellod, did not stop the evolution of acid 
when tho distillntion with water was continued. It appears to me 
impossible to removo the acid in the retort itself by means of a 
moderate addition of soda. 
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Yet this would he very desirable, bocause the acid vapors mixed 
with somo air oxidise the metals of which retorts might bo made, 
fron, galvanized iron, copper. Only tin resists. 1 was therefore 
obliged to tin the copper retort and the cooling apparatus, and this 
had a very good effect. Without this I would not have been able 
to continue the distillation of the Pinus longifolia resin, But the 
Pinus excelsa resin could be distilled in a retort of galvanized iron, 
there being so very little acid present. 

Tho oil of turpentine of both these treas has an agreeable scent, 
but much weaker than the oil of turpentine of the trade. 

Oil of turpentine and colophony command the following prices, 
according to information kindly procured by Messrs. Gillander, 
Arbuthnot and Co., Calcutta. 

In England, reduced to Indian weight and coin— 


Rs. 
Oil of turpentine, one maund, ... ae on ph) 
Colophony, one maund, ue ie ss 3 


The local wholesale prices at Dehra Din, N.-W. Provinces, are 
about— 


Rs. 
Oil of turpentine, one maund, ... aoe on 25 
Colophony, 1 maund, ae oe ae 5 


whilst the actual bazaar rotail prices are double this amount. 

It is certain that the local prices are higher that those in Eng- 
land, and the local market must first he entirely supplied by Indian 
product before export can be thought of. 

From the yield of oil and colophony given above and the local 
prices, we obtain the actual value of the products of distillation aftor 
deducting about 5 per cent, for waste. Tho crude resin of P. 
excelsa ig then worth about Rs, 9, and that of P. longifolia about 
Rs. 8 per maund of 82} Ibs. 

A local demand for the colophony bas also arisen at the works 
of the N.«W. Provinces Soap Company, Meerut, which at present 
uses American colophony. 

Desra Dov, H. Wants. 
20th November, 1888. 
SEEDING OF PROSOPIS SPICIGERA. 
I worrcen while examining a forest this morning, that there were 


soede on a few khandi (Prosopis epicigera) trea. T nm told that 
this is the third time the trees have seeded this year, a circum~ 
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stance never known before in this part of India, Perhaps some 
of your readers may have seen or heard of this, in which ense I 
should be glad to know to what they attribute the cause. I may 
mention the season has been a poor one, most of the trees not hav~ 
ing had any water, 

The bamboo, by a marvellous provision of nature, is known in 
some parts of India to seed only in times of drought or famine, 
when the seeds become an article of food, and it occurs to me that 
it may be the same with khandi, the seeds of which are sometimes 
pounded into flour and eaten. 


17th November, 1888. G. BE. M. 


Fonrst Consmrvancy.—A Behar correspondent writes -— 

That forest conservation is absolutely necessary in India no one 
can deny. Forest laws must be rigid 40 be of any use, and the Gov- 
ornment is to blame for teaching the cultivator to howl about forest 
oppression. Forests, though a great good, are necessarily accom- 
panied by somo evils to the possessors of jotes in their vicinity, 
Government takes up land for railways, canals, &., and cases thus 
oceur in which individual hardship is inflicted, but this cannot be 
helped. Forests will eventually he appreciated by the bulk of the 
population, and it is only Government that can carry out a 
thorough forest conservation policy. In the wind-scorched and 
dried-up plains of Behar, forests aro as valuable as thoy are diffi. 
cult to preserve. In some portions of the Kaimins, Government 
has estates on which spasmodic attempts at conservation have been 
made, but in such places buffalo grazing is allowed to go on all 
the year ronnd, and this is absolutely fatal. The goala with his 
axo and his buffalos does more harm in a year than the cultivator 
does in ten. ‘The policy of the Bengal Government lets a great 
deal of the forest difficulty slide. Local officers deal with it ac- 
cording to their personal inclinations. Qne sees what shanld ba 
done and tries to do it, but is transferred before his work is well 
hegun, Another does not care fer forestry, and the bother of having 
anything to do with it. He takes advantage of the howl against 
forest. oppression, lets the matter slide, and works up his own par- 
- ticular hobby, local self-government, education, municipalities or 
sanitation. —Lryglishman, 


lV. Notes, Queries AND Exrracts. 


Discovery or Foss, Tress nan Giascow.—The wonderful 
geological discovery in one of the wostern suburbs of Glasgow has 
excited widespread interest, and has been pronounced by leading 
scientists to be ono of the finest collections in Hurope. Some yeara 
ago the Commissioners of Partrick leased 40 acros of ground at 
the west end of Whiteinch, and this land has since been converted 
into a public park for the burgh. In thé ground leased was an 
old quarry, which had been used as a receptacle for rubbish, It 
had once been a wooded eminence ; but the mannor in which the 
stones had been taken from the quarry bad the effect of dividing 
it into two elevated plateaus, with rocky and precipitous sides, Té 
was seen that this would make an admirable retreat from a broiling 
sun, and the Commissioners took steps to lay it out to the beat 
possible advantage. In January last, while a carriage-way was 
being cut throngh the quarry, one of the workmen called the atien- 
tion of the foreman to a peculiar “ring"' in the stone, It saon 
bocame evident that a “fossil tree” had been discovered, and later 
there wero exposed the twisted and warped roots, as if they wore 
Kiving and growing. As the schist was cut through, other “rings” 
were bared; and now, after seven months of careful excavation, 
nine perfectly rooted trees with erect stems have heen discovered, 
while two other “fallen treos”—~also solid stone and perfect in 
shape—with several fine branches have been further exposed to 
view. 

The circumferences of tho different trees at the thickest part of 
the stem are given as follows :— 


1 11 feet 4 inches. 1 6 feet 8 inches, 
1 8 10h. 1 6, 6 iw 
1 By Tn» 1 6 y 4 on 
1 8 ” 1 55 8 » 


{ 8, ln 
The treas vary in height from tho root upward from 1 foot to 3 
feet, a) haying been broken off where the schist ends and the sand- 
stono bogins. One fallen tree, lying at an oblique angle to the 
crect trees, measures 18 feet 10 inches, while another huge one, only 


574 NOTES, QUERIKS AND EXTRACTS. 


partially uncovered as yet, lics longitudinally, and is about 4 feet 
diameter. The floor on which tho fossils stand measures 64 feet 
by 25 fect. 

As to the gonerio identification, some difficulty seoms to be ox- 
perionced. While some oxperts state that they are Sigillaria, and 
the roots Stigmaria, there are others who say they have more the 
character of Lepidodendrons than of Sigillaria, and even did they 
belong to Sigillaria, it must be the Clathrate group. Mr. John 
Young, who, in conjunction with Mr. D. 0. Glen, prepared a pa- 
per on this subject for the Glasgow Geological Society, is of opinion 
that these trees aro of a tremendous age, older than the human 
raco to which they jnst havo been revealed ; older indeed than 
animal life of any kind, save, perhaps, a form of leech or earth- 
worm, traces of which have been met with in the surrounding 
strata. He regards the strata they now stand in as a “portion of 
the fossil coal and ironstone series,” and believes that these trees 
have beon covered with 8,000 feet of strata which, after being laid 
down, has again been reduced to a few feet by denudation. In a 
paper read to tho Glenfield Ramblers at Kilmarnock, the Rev. D. 
Landsborongh says :-—“ The forest now revealed is to Seatland what 
Pompoii is to Italy—only Pompoii is a thing of yesterday in com- 
parison... . . Wo listen to the birds singing in the branches of 
the grove which now over canopies it, and we gather flowers under 
their shade, but no bird ever sang or flitted amongst the branches 
of that old forest, flowers did not grow under their shade, nor did 
the foot of man, or even of a single quadruped, ever tread its 
award, How dark, silent, and solitary must the old forests have 
been.” 

The Commissioners have taken the necessary steps to protect tho 
interesting and instructive sight, and daily numerous visitors are 
attracted to the spot.— Timber Trades Journal. 


Kawnie Pinz.—The destruction of timber seems to go on in New 
Zealand more wantonly than anything we have heard of in the 
pine forests of America, some instances of which aro mentioned 
hy Mr. Froude in his Occana 1886, Travelling from Auckland 
to visit the Maori Reserve, about 160 miles to the south of the 
capital, he stops at two towns named after our universities Oxford 
and Cambridge, and at pages 229-30 in that interesting work we 
find the following scenie description :— 

“We stopped at Oxford only to change horses. A few miles 
further on wo crossed tho land of the Maori, and plunged into 
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20 miles of unbroken forest—a forest which waa a forest indood 
—trees all new to me, from 160 to 200 feet high, many of them 
reminding me, in form and character, of the Australian gum tree, 
with which, I believe, they have no affinity whatsoover ; as if air 
and climate tended te produco the samo colours and outlines in 
organisms entirely distinct, Zhe kawrie pine is the grandest of the 
New Zealand forest princes. He stands alone, allows no under- 
growth beneath his shade, and clears an open space about him. 
‘A track had been cnt with the axe for the road on which we were 
travelling, permission being purchased from the Maoris to whom 
the wood belongs. Thirty feet or so had been cleared on either 
side of the carriage way to let in air and light, and the vast tranks 
lay stretched as they had fallon ono upon another, thousands and 
tens of thousands of the finest timber, left to rot ; nay, not even to 
rot, for they bad set thom on fire where they could, and the flames 
sproading to the forest had seized the trees which wore nearest, 
and there they were standing, scorched, blackened, and leafless : we 
went through absolutely twenty miles of this. Such lavish and 
wanton destruction L must have seen to have belioved, The Maoris 
are too indolent to use the timber, and too careless to sell it; the 
white coloniat can get as much us he wants elsewhere. It was too 
painful to look at, and it was a relief when we emerged into open 
Jand and sunshine.” 

It is a trait in the Maori character, the strong disinclination to 
work if they can get food, fresh air, and sunshine without it, and 
the rents thoy get by selling rights and privileges, &c., to the 
whites are spont in drinking bouts, spirits, as with other savage 
races, being their delight. Time has not improved them, as the 
writer recollects them some eight and twonty years ago in hun- 
reds loitering nbout the streets of Auckland—men and women 
with pipes in their mouths, or squatted down at the wharf-side, 
watching with listless apathy tho whites toiling at the cranes 
unloading ships that lay alongside, and the dusky natives would 
geom to betray no sign of intorest in what was going on around 
till one of their own war canoes passed up the bay, whon they 
would rigo up and shout. ‘ 

‘While large timber is becoming scarcor year by year in nearer 
latitudes, it is a pity that some stop cannot be put to the wilful 
wasta in countries far off, but stillaccessihle, and to which a con- 
stant stream of commerce continuously flows. Tho kawrie pine 
possesses much of the darability of the hardwood species, at the 
game time being easily workable. By and by this timber will 
come into greater use, and the regrets at the useless waste of tho 
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fine forosts that is now going on will be too late, and the great 
increase in the value of forest property throughout the world will 
awaken the colonists of these distant lands to the mistake they 
mado in not preserving their trees from wilful destruction when 
they had the opportunity. 

We can hardly realise trees as high as tho Monument, and of 
oqnal girth, not standing singly, but in thousands, being set fire to 
for the purpose of clearing n roadway.—Timber Trades Journal. 


Tre Loxeevity or Trees—Dr, Childs, who lived in Nebraska 
for about thirty years, and was an observer for the Smithsonian 
Institution, counted rings on somo soft maples eleven years two 
months old, and found on ono sido of the heart of one of them 
forty rings and not less than thirty-five anywhere, which were 
quite distinct when the wood was green; but aftor it had been 
seasoned only twenty-four rings could he distinguished. Another 
expert declares that all hard wood trees make many rings a year, 
sometimes ag many ns twelvo ; but as the Inst set of cells in a year’s 
growth are yery small, and tho first very large, the annual growth 
can always be determined, except when from local causes there is 
in any particular year little or no cell growth. This may givos large 
number on one side, Upon the Pacific coast of North America 
trees do not reach the point where they stop growing nearly 
as carly as those of tho Atlantic coast. Two hundred years is 
about tho greatest ago attained on the eastern side of the continent 
by trees that retain their vigour, while five hundred years is tho 
case of sovoral species on the western coast; and one writer is 
confident that a sequoia, which was measured, was not loss than 
2,376 yonrs old, At Wrangol, latitude 36° 6’, Western hemlock, 
6 feet in diameter at the stump, was 4 feet in diamoter, 132 feet 
further up the trunk, and its rings showed 432 years. But in 
the old Bartram Garden, near Philadelphia, not more than 150 
years old, almost all the trees are on the down grade, The Quercus 
robur, England’s pride, which at home is said to live 1,000 years, 
has grown to full size and died in this garden, and the foreign 
spruces are following suit. Silver firs planted in 1800 are decay- 
ing. Tho great difference in the longevity of trees upon the west- 
orn and oastorn coasts of tho continents in the Northern Hemi- 
sphere scoms to be due to the warm, moist air carried by strong 
and permanent ocean currents from the Tropics north-casterly, 
in both the Pacifie and Atlantic Oceans, which make the climate 
both moist and equable in high Intitudos.—Lnglish Mechanio. 
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Tar Gnear Loa Rart.—Tho great log raft, from Joggins, Nova 
Scotia, went through Hell Gate at bigh tide about noon on Satur- 
day last, and passed down the Hast River to its destination in tow 
of seven tugs. The leading tug had a long longth of hawser, and 
the others were made fast to the raft, three on each side, Little 
excitement was caused by its passage through the Gate, but tha 
shores were well lined by people, all of whom seemed disappointed. 
From the banks the raft looked like a gigantic whale or big ship 
bottom upwards. There was apparently a great deal moro of it 
below the surface than above, and from its shiplike shape and the 
submergence apparently of the ends, it did not look nearly as long 
as it was reported to bo. It was really 592 feet long, 55 feet wide, 
and drew 23 feet of water. It was built of 24,000 logs, averaging 
18 inches in diameter and 89 feet in length, and containing 5,000,000 
feet of timber. Tho raft is cigar-shaped. The logs are bound to- 
gether by wiro ropes and chains, Two big tugs towed it down 
from the Bay of Fundy, where it has been under construction 
since November, when Mr. Leary’s other and unfortunate ven- 
ture was launched. To transport such a mass of timber by the 
usual method would require 45 lumbor schooners and cost 30,000 
dollars, The two tugs for towing it only charged 4,500 dollars, 
Tt is estimated that the owners will realise 75,000 to 100,000 dollars 
from their venture, The timber coasting trade is alarmed, for 
timber in logs can thus be shipped much cheaper in raft form than 
on board vessels. Tho Government did its utmost to impose a 
duty upon tho raft, but did not succeed. Mr, Leary will proceed 
to Joggins. before the autumn, whore another and larger raft will 
be built upon the ways proviously occupied by the present one.—- 
Timber Tradea Journal. 


Tus Teak Manxet.—Messrs. Denny, Mott, and Dickson’s wood 
market report for July 8rd statos that the deliveries last month from. 
the docks in London wore 878 loads and landing 2,216 loads. 

Tho half-year ending 30th Juno shows :— 

Deliveries from docks in London ; 7,906 loads, as against 6,188 
loads for the corresponding period last year ; landed in London 
6,626 loads, as against 4,022 loads last year; present stocks in 
London 9,500 loads, as against 12,581 loads last year, The above 
increnso of about 29 per cent. on the six month’s consumption of 
Jast year and 25 per cent. decrense in the landed stocks is distinctly 
encouraging. 
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Some large orders are in hand, and this fact, combined with ex- 
ceptionally important ship-building requirements—both actual and 
prospective—should give great strength to the market, notwith- 
standing that last month’s important landings have again swelled 
the stock on hand to the above ample proportions. The continu- 
ed scarcity of supplies of European quality trees from the forests, 
and also the large requirements of Burma itself, for harracks, &c., 
continue to keep prices at the shipping ports at a higher level than 
that of prices here, and should serve to check importation and 
keep supplies moderate, if holders on this side refrain from taking 
undue advantage of tho situation hy forcing up prices to a level 
which would check consumption and serve to cause the repetition 
of the old evil of indiscriminate shipments, with the inevitable re~ 
sult of a demoralised market. 

A very satisfactory feature of the half-year has been the steady 
moderation and mutual consideration shown by all largely inter- 
ested in this important wood, and this is not the least of the factors 
which have tended to restore the market to its present satisfactory 
condition. — Timber Trades Journal. 


MANUAL OF INDIAN SYLVICULTURE. 


T navn received numerous enquiries regarding the date when my 
Manual of Indian Sylviculture is likely to issue from the Press. 
As an answer to these enquiries, [ would ask you kindly to state 
that the book will be ready for sale early next month, and will be 
procurable from the Librarian, Forest Schvul, at Rs. 10 per copy. 


Denna Duy, 


18th November, 1888. E. E. Farnanpez. 


